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REMARKS 

Claims 23-26 have been amended and are pending. In compliance with 37 C.F.R. § 
L 121(c), Applicants enclose a marked up version of the amended claims, showing all of the 
changes relative to the previous claim versions. In compliance with 37 C.F.R. § 1.121(b), 
Applicants enclose marked up versions of amended pages 1, 13, 17 and 19, showing the 
relative changes. 

Applicants acknowledge that Examiner Devi spoke to Dr. Bernhard D. Saxe, the 
attorney of record, on January 22, 2001, concerning descriptive support for the peptide 
claimed in claim 24. Dr. Saxe indicated that Applicants would address this issue upon 
receipt of an Official Action. 

I. REJECTIONS UNDER 35 U.S.C. S112, IB 

The examiner rejects claims 23-26 under 35 U.S.C. §112, fl, for alleged 
indefiniteness. The Examiner asserts that the claims are confusing because of the recitation 
of the term "SEQ ID NO:l." Applicants assert that the proposed amendments obviate 
these rejections. 

II. REJECTIONS UNDER 35 U.S.C. S112, f 1 

The examiner rejects claim 24 under 35 U.S.C. §112, |1 for allegedly failing to 
convey to one of skill in the art that the Applicants possessed the claimed invention at the 
time the application was filed. In support of this rejection, the examiner assets that there is 
no written support in the original specification for an isolated peptide or polypeptide 
consisting of an amino acid sequence from position 27 to position 229 of SEQ ID NO: 2. 
Applicants respectfully traverse this_rejection. 

In levying a written description rejection, an examiner has the burden of presenting 
by a preponderance of the evidence ^why a person skilled in the art would not recognize in 
an applicant's disclosure, a description of the invention defined by the claims. See In re 
Wertheim, 541 F.2d 257, 263 (CCPA 1976). Applicants assert that the Examiner has failed 
to meet her burden. 

The fundamental factual inquiry regarding the adequacy of disclosure is whether the 
application conveys with reasonable clarity to those skilled in the art that, as of the filing 
date sought, applicant was in possession of the claimed invention. See Vas-Cath f Inc. v. 
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Mahurkar, 935 F.2d 1555, 1563 (Fed. Cir. 1991). To provide descriptive support, it is not 
necessary that the application describe the claim limitations exactly. See e.g. In re Lukach, 
442 F.2d 967, 969 (CCPA 1971)([T]he invention claimed does not have to be described in 
ipsis verbis in order to satisfy the description requirement of § 112.) Rather, the 
application need only be sufficiently clear that persons of skill in the art would recognize 
that the Applicant had possession of the claimed invention. See In re Wertheim, 541 F.2d 
at 263. Thus, the written description requirement is satisfied when each claim limitation is 
supported explicitly, implicitly or inherently in the originally filed disclosure. See 
Guidelines for Examination of Patent Applications Under the 35 U.S.C. 112 Ifl, "Written 

Description" Requirement, 66 Fed. Reg. 1099 (2001). ^ — — — ^ 

In the instant case, the specification discloses that a pepti^econsisting of^amino 

<^ acids 1 to 229 of the peptide described in figure 2 (i.e. SEQ ID NO:2) is advantageous for 
preparing antibodies which specifically recognize human interferon class I receptor (IFN- 
R). See Application page 8, lines 22-27 The application further discloses an antibody 

^ specific for an epitope on the peptide consisting of aminoacids 27 to 427 of the peptide 
described in figure 2. See Application page 10, lines 11-16 and original claims 9 and 12. 



Applicants assert that-an,artisan reading the disclosure would recognize readily that 
[(Applicants had determined^^y the time the application was filed, that amino acids 1 to 26 



C 



and 230 to 427 of SEQ ID NO: 2 were^notessential for the proper folding of the 

extracellular domain of the IFN-R encoded by amino acids ,27 to 427. Thus, one of 
V 

ordinary skill in the art would recognize that Applicants had possession of a peptide 
consisting of an amino acid sequence from position 27 to position 229 of SEQ ID NO:2, 
wherein the peptide or portion thereof specifically binds to monoclonal antibody 64G12. 

Accordingly, Applicants assert that the written description requirement is satisfied. 
Therefore, withdrawal of these rejections is requested. 

The examiner also rejects claims 23-26 under 35 U.S.C. §112, for allegedly 
failing to enable an artisan to practice the claimed invention. The Examiner asserts that 
since SEQ ID NO: 1 refers to nucleic acid, and not a peptide, the scope of the claimed 
invention differs from that of the disclosure. Applicants believe the proposed amendments 
obviate these rejections. 
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III. REJECTIONS UNDER 35 U.S.C. $102 

The examiner rejects claims 23-25 under 35 U.S.C. § 102(a) for allegedly being ^>>^-^^~ 
anticipated by Racaniello et al. Applicants respectfully traverse this rejection. \> 

The examiner asserts that "the prior art peptide or polypeptide is viewed as the same 
as the Applicant's peptide or polypeptide." This assertion is erroneous as a matter of law, 
however. 

The instant claims are directed to an isolated peptide or polypeptide consisting of an 
amino acid sequence from position 27 to position 229 of SEQ ID NO: 2 or a portion 
thereof. The transitional phrase "consisting of" excludes any element, step or ingredient 
not specified in the claim. See MPEP §2111.03 (August 2001) (referencing In re Gray, 53 
F.2d 520 (CCPA 1931). Thus, a peptide of the claimed invention ca n be onl y an amino acid 
sequence from position 27 to position 229 of SEQ ID NO: 2 or a portion thereof 



In contrast, the seven amino acid "peptide" identified^ by the Examiner is in fact a 
^ portion of a much larger peptide, which comprises 2206 amino acids. Since the prior art 
peptide contains more elements than those recitedMn-the instant claim, it can not, as a 
matter of law, be viewed as equivalent to the Applicant's peptide. Therefore, the prior art 
peptide cannot anticipate the claimed invention. Accordingly, Applicants assert that this 
rejection is erroneous as a matter of law, and respectfully request that it be withdrawn. 



IV. OBJECTIONS 

The examiner objects to claim 25 for capitalizing the conjunction "OR." Applicants 
believe the proposed amendment obviates the objection. 

The examiner objects to claims 25-26 for not identifying the 64G12 monoclonal 
antibody by its depository accession number. Applicants believe the proposed amendments 
obviate these objections. 

The Examiner has maintained her objection to the drawings. Applicants submit 
herein replacement drawings, which they believe obviate these objections. 

The Examiner asserts that the Declaration is defective because the inventors made 
handwritten corrections to their countries of citizenship or name-spelling. In compliance 
with 37 C.F.R. § 1.67, Applicants herein provide a substitute Declaration. After a diligent 
effort, however, not all of the inventors' signatures were obtained. In accordance with 
MPEP § 409.03(d), Julia Andral-Ziurys, Applicant's patent counsel, made a diligent effort 
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to contact all of the inventors. Substitute declarations were forwarded, up to three times 
over five months, to the last known address of each inventor. To date, Applicants have not 
received signed declarations from Patrick Benoit or Deborah Maquire. 

In further compliance with MPEP § 409.03(d), Ms. Andral-Ziurys has prepared a 
declaration which provides a statement of facts describing her efforts to contact the absent 
inventors. Documents supporting Ms. Andral-Ziurys' efforts are enclosed as Annexes 1- 
21. In addition, the last known addresses of the absent inventors are provided below: 
Patrick Benoit: 24 Rue Jonquoy, F-75014 Paris, France 
Deborah Maquire: 24, rue Maitre-Albert, F-75005 Paris, France 
Accordingly, as the butden-for-filing-a^substitute declaration has been satisfied, 
Applicants believe the objection has been obviated. ) 



The Examiner objects to the titled 'Applicants believe the proposed amendment 
obviates the objection. 

The Examiner objects to the recitation in the claims of the term "SEQ ID NO:l." 
Applicants believe the proposed amendments obviate the objection. 

The Examiner objects to the figure legends for Figures 2 and 3. Applicants believe 
the proposed amendments obviate these objections. 

The Examiner also objects to the heading used for the figures. Applicants believe 
the proposed amendment obviates the objection. 

The Examiner objects to the use of the terms "Mono Q" and "Tween 20" without 
designating them as trademarks. Applicants believe the proposed amendments obviate these 
objections. 
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In view of the foregoing amendments and remarks it is believed that the application 
now is in condition for allowance. A favorable disposition of the application therefore is 
solicited. The examiner also is invited to contact the undersigned if there are any questions 
or if the examiner believes that further discussion will advance prosecution. 



Respectfully submitted, 




Registration No. 28,665 

FOLEY & LARDNER 
3000 K Street, N.W., Suite 500 
Washington, D.C. 20007-5109 
(202) 672-5300 



002.553307.1 



Serial No. 09/240,675 



Attorney Docket No. 017283/0123 



Marked Up Version of Claim Amendments 



Claim 23. (Fourth Amendment) An isolated peptide or polypeptide which is a 
fragment of the extracellular portion of the interferon receptor (IFN-R) of SEQ ID NO: \1 
or] 2, said peptide or polypeptide consisting of an amino acid sequence from position 27 to 
position 427 of SEQ ID NO: [1 orl 2 or a portion thereof ;\ wherein said peptide or 
polypeptide or a portion thereof specifically binds^to monoclonal antibody 64G12 deposited 
at the ECACC under accession no. 92022605. 

Claim 24. (Fourth Amendment) An isolated peptide or polypeptide consisting of 

/ ' ^ 
an amino acid sequence from position 27 to position 229^of SEQ ID NO: [1 orl 2 or a 



portion thereof; ^/wherein said peptide or polypeptide_or„por-tion thereof specifically binds to 
monoclonal antibody 64G12 deposited at the ECACC under accession no. 92022605. 



Claim 25. (Fourth Amendment) An isolated peptide or polypeptide which is a 
fragment of the extracellular portion of the interferon receptor (IFN-R) of SEQ ID NO: £1 
orl 2, said peptide or polypeptide consisting of an amino acid sequence from position 1 to 
position 229 of SEQ ID NO: U OR1 2 or a portion thereof; wherein said peptide or 
polypeptide or a portion thereof specifically binds to monoclonal antibody 64G12 deposited 
at the ECACC under accession no. 92022605. 



Claim 26. (Third Amendment) 



An isolated peptide or polypeptide which is 



J -N , , 

derived from a peptide or polypeptide as claimed in claim23jDy substitution of one or more 

"amino acid residues and which retains the ability to specifically bind to monoclonal 

antibody 64G 12 deposited at the ECACC under accession no. 92022605 . 
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WO 93/20187 




PCT/EP93/00770 



[ MONOCLONAI^jBMStife^ODIES AGAINST THE 
INTERFERON RECEPTOR, WITH NEUTRALIZING 
ACTIVITY AGAINST TYPE I INTERFERON ! AN ISOLATED PEPTIDE 
OR POLYPEPTIDE OF THE EXTRACELLULAR PORTION OF THE 



The interferons (IFN) constitute a group of secreted proteins which 
exhibit a wide range of biological activities and are characterized by their 
capacity to induce an antiviral state in vertebrate cells (I. Gresser and M.G. 
10 Tovey Biochem Biophys. Acta 5 16 :231, 1978). There are three antigenic 
classes of IFN: alpha (a), beta (p) and gama. IFNa and IFNP together are 
known as the type I interferon. 

Natural type I human interferon comprises 12 or more closely related 
proteins encoded by distinct genes with a high degree of structural homology 
15 (Weissmann and Weber, Prog. Nucl. Acid. Res. Mol. Biol. 33: 251, 1986). 

The human IFNa locus comprises two subfamilies. The first subfamily 
consists of 14 non allelic genes and 4 pseudogenes having at least 80% 
homology. The second subfamily, all or omega (co), contains 5 pseudogenes 
and 1 functional gene which exhibits 70% homology with the IFNa genes 
20 (Weissmann and Weber 1986). 

The subtypes of IFN a have different specific activities but they 
possess the same biological spectrum (Streuli et al. PNAS-USA 78; 2848, 
1981) and have the same cellular receptor (Agnet M. et al. in "Interferon 5" 
Ed. I. Gresser p. 1-22, Academic Press, London 1983). 
25 The interferon P (IFNP) is encoded by a single gene which has 

approximately 50% homology with the IFNa genes. 

The interferon a subtypes and interferon p bind to the same receptor on 
the cell surface. 
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HUMAN INTERFERON RECEPTOR (IFN-R) 
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[FIGURES] BRIEF DESCRIPTION OF THE DRAWINGS 



Figure 1 : 



binding of 



1 25 



I-labelled monoclonal antibodies 



34F10 and 64G12 to: 
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-- A: Daudi cells 



- B: Ly28 cells 

Briefly, 10 6 cells were incubated for 2 hours at 4°C in presence 
of different amounts of the labelled antibodies diluted in RPMI 
medium containing 10% fetal calf serum (FCS). The cells were then 
10 washed 4 times in RPMI-1% FCS and counted for bound radioactivity. 
Nonspecific binding was measured by incubation with a 100 fold 
[exces] excess of cold antibodies and [substracted] subtracted from 
total counts. 



15 corresponding amino-acid sequence of the extracellular domain of the 
human IFN-R 

The monoclonal antibodies were produced against recombinant 
soluble forms of the human interferon alpha-beta receptor (IFN-R) 
synthesized in either procaryotic cells ( E.colO or a mammalian cell 
20 system (Cos cell). These soluble forms were based on the DNA 
sequence described in [figure 2] Figures 2A and 2B . 

[ Figure 3 1 Figures 3A and 3B : nucleotide and corresponding 
amino-acid sequence of the human IFN-R. 



[ Figure 2 1 Figures 2A and 2B : 



nucleotide 



and 



WO 93/20187 . PCT/EP93/00770 



Purification of the soluble IFN-R from Cos7 cells 

preparative electroporation of 
cos cells 

5 | 18 h 

I 

serum free medium 
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15 
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| Wash PBS 
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30 | 

[Mono Q] MONO O (0-0.5 M Na CI) 
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2) Cell fusion 

Four days after boosting, spleen cells from the immunized 
animal were collected and fused to NS1 (mouse) (Balbc) HGPRT myeloma 
5 cells according to the method described by S. Fazekas et al. (J. Immunol. 
Methods 35: l-32 5 1980). Briefly, 5xl0 7 spleen cells were fused to 3xl0 7 
myeloma cells in 1ml of polyethylene glycol solution and distributed in 
five 96 well plates on a peritoneal macrophage feeder layer in HAT 
(hypoxanthine, aminoprotein and thymidine) medium. This procedure was 
10 repeated 4 times as 20xl0 7 spleen cells were obtained from the immunized 
mouse; Screening for specific hybridomas was undertaken when large 
colonies were detectable in culture wells. 

For the screening, presence of specific antibodies was determined 
by a direct ELISA method: 
15 a) ELISA plates were coated overnight at 4°C with purified 

E.coli -expressed or Cos7 cell-expressed sIFN-R diluted in PBS. Plates 
coated with BSA were used to detect non specific binding, 

b) Plates were saturated by incubation with 3% BSA in PBS for 
1 hour at 37°C, 

20 c) Plates were incubated for 4 hours at room temperature 

with hybridoma supernatants diluted 1 in 4 with PBS-0.5% 

[Tween 20] TWEEN 20 . 

d) Bound antibodies were detected by a two step procedure, 

comprising a first incubation with goat anti-mouse biotinylated 
25 immunoglobulin followed by streptavidin-horseradish peroxidase complex 

(both from Amersham and diluted 1/1000 in PBS-0.05% [Tween 20] 

TWEEN 20 ). 

Positive antibody secreting hybridomas were passaged in 24 well 
plates on a spleen cell feeder layer and their reactivity was again checked 
30 by ELISA, and Western-blot. 
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In re Patent Application of 
BENOIT et al. 

Group Art Unit: 1641 

Serial No.: 09/240,675 : 

: Examiner: DEVI, S. 

Filed: February 2, 1999 

For: MONOCLONAL ANTIBODIES AGAINST THE INTERFERON RECEPTOR, WITH 
NEUTRALIZING ACTIVITY AGAINST TYPE I INTERFERON 



DECLARATION 



Hon. Commissioner of Patents 
and Trademarks 
Washington, D.C. 20231 



I, Julia AND RAL-Z I U R YS , do hereby declare: 

1. That I am a U.S. Patent Attorney having registration No. 33,823. 

2. That I am currently a partner working at Ernest Gutmann - Yves Plasseraud SA, an 
Industrial Property law firm in Paris, France. One of my responsibilities in my current 
position is to aid my colleagues with U.S. Patent practice. 

3. That on March 5, 2001, a copy of an Official Action sent on January 31, 2001 by the 
US Patent and Trademark Office concerning the above-identified patent application 
was received by a fellow partner, namely Anne DESAIX who is responsible for 
prosecution of this patent application worldwide. 

4. Anne DESAIX was working on the prosecution of this U.S. patent application at the 
time of receipt of the official action in paragraph (3) with a young collaborator in the 
firm, namely Veronique MARCADE. 
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5. That the Examiner in the U.S. Official Action set forth in paragraph (3) requested that 
a new oath and Declaration be submitted since the original Declaration was deemed 
to be defective due to the fact that hand-written changes were made by the inventors 
without being properly initialed and dated. 

6. That on May 31, 2001, a letter was sent to the client (LEB-TECH attention: Mrs. 
LAGNEAU) and one of the inventors Mr. Tovey, with a copy of a New Declaration and 
Power of Attorney, by Anne DESAIX and Veronique MARCADEz (Annex 1). 

7. On June 21, 2001, Anne DESAIX and Veronique MARCADE sent a facsimile to Ms. 
Lagneau, to remind her of their letter of May 31, 2001, and to suggest that our firm 
send the declarations to the inventors (Annex 2). 

8. That sometime after receipt of the U.S. Official Action in paragraph (3), I was 
approached by my Partner Anne DESAIX requesting that I oversee the handling of 
the new Declaration according to U.S. practice and that I was to work with Veronique 
MARCADE. 

9. On July 6, and July 10, 2001, Veronique MARCADE talked on the telephone with Ms. 
VOULGARIS, working at CFPI Nufarm with Ms. LAGNEAU. Ms. VOULGARIS 
indicated that she knew the address of three of the inventors (those of Mr. TOVEY, 
Mr. MEYER, and Mr. BENOIT), but that neither she nor Mr. TOVEY knew the current 
address of Mr. PLAVEC and Ms. MAGUIRE. This was confirmed by two letters, dated 
July 11 and 12. Copies of these letters are enclosed, together with their translation 
into English (Annex 3). The letter of July 12, 2001 also contained the telephone 
number of Mr. PLAVEC, now working in the US. 

10. On around July 16, 2001 , a registered package was sent to the last known address of 
each of the inventors. The package included copy of the Declaration of 11/11/94, 
signed by the inventors, a copy of the specification as filed, the claims of the present 
divisional application, and a supplemental declaration, together with a letter 
explaining to each of the inventors why we asked them to re-sign the declaration. A 
copy of these letters (dated July 13, 2001) is enclosed (Annex 4), as well as the 
English translation thereof (Annex 5). 

1 1 . The text of these letters was identical for all of the inventors and all of the packages 
were sent registered mail requesting the parties to sign for the contents thereof. 

12. In response to this letter, Mr. TOVEY replied on July 24, 2001, and sent to us the 
declaration, dated and signed (Annex 6). 

13. Our letter to Mr. PLAVEC was returned to us on July 19, 2001, with the indication 

" N'HABITE PAS A L'ADRESSE INDIQU&E 
RETOUR A L'ENVOYEUR' , 

which means : 

" DOES NOT LIVE AT THE INDICATED ADDRESS 
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RETURN TO SENDER' 

14. Having received Mr. PLAVEC's telephone number, on July 23 rd , 2001, I left a 
message on the voice mail of Mr. PLAVEC, asking him to contact me. I left my 
telephone number, as well as my facsimile number at Ernest Gutmann - Yves 
Plasseraud S.A. on his voice mail. I also explained why we needed to contact him 
and the problem with the Declaration. I requested that he forward to us his new 
address in the U.S. He sent me his address on August 6 th via facsimile, to which I 
sent the letter of July 13, 2001 with enclosures, on August 10. A copy of our letter to 
Mr. PLAVEC is enclosed (Annex 7). In response to this letter, Mr. PLAVEC signed 
and dated the Declaration on August 27, 2001 , and then returned it to us (Annex 8). 

15. Our registered mail of July 16, 2001 to Mr. MEYER was collected on July 18, 2001, 
as evidenced by the enclosed acknowledgement of receipt n° 6156 2081 5FR 
(Annex 9), which was translated from French into English. 

The stamp on the Addressee's signature indicates that the package was collected by 
Mr. Meyer on July 18, 2001. 

We also enclose a photocopy of the acknowledgement of receipt, which we have 
translated from French into English (Annex 10). 

16. Since we did not receive any answer from Mr. MEYER, we resent to him the same 
package as indicated, with the same enclosures, on September 4, 2001. The mail 
was collected on September 6, 2001, as evidenced by the enclosed 
acknowledgement of receipt n° 6156 2268 8FR (Annex 11), which carries the same 
information as described above and in Annex 10, wherein the date when the mail was 
collected is indicated after the item "Distribue le :" (collected on :). 

17. We then resent the same package to Mr. MEYER with the same enclosures on 
October 5, 2001. The mail was collected on October 9, 2001, as evidenced by the 
enclosed acknowledgement of receipt n° 6156 2426 4FR (Annex 12), which carries 
the same information as described above and in Annex 10, wherein the date when 
the mail was collected is indicated after the item "Distribue le :" (collected on :). 

18. Mr. MEYER signed and dated the Declaration on November 5, 2001, and returned it 
to us (Annex 13). 

19. Our registered mail of July 16, 2001 to Mr. BENOIT was not collected by the latter 
and was returned to us (Annex 14). On the back of the envelope, the 
acknowledgement of receipt indicates that the mail was not asked for. Indeed, the 
stamp 

" NON RECLAME " NOT ASKED FOR 

RETOUR A L'ENVOYEUR " , means : RETURN TO SENDER^' 

The other writings on this envelope have the following meaning : 

"requlP (red stamp) means "received on" , and indicates the date when we receive 
the envelope after the post returned it to us, 
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"LETTRE means "LETTER', 

" recommand£ AFT means " registered with acknowledgement of receipt" , and 

"Bureau de /' (purple sticker) means "Office :" (this sticker has been scored out and 
we do not know the meaning of what is hand-written above it). 

We also enclose as Annex 15 a copy of the back of the envelope, on which we 
translated all the indications thereon. 

20. We resent the same package as indicated in paragraph 19 to Mr. BENOIT, with the 
same letter and the same enclosures, on September 4, 2001, The mail was collected 
on September 6, 2001, as evidenced by the enclosed acknowledgement of receipt 
n°6156 2267 4FR (Annex 16), which carries the same information as described 
above and in Annex 10, wherein the date when the mail was collected is indicated 
after the item " Distribue le :" (collected on :). 

21. Therefore, we resent the same package to Mr. BENOIT for the third time on October 
5, 2001. The mail was collected on October 13, 2001, as evidenced by the enclosed 
acknowledgement of receipt n° 6156 2427 4FR (Annex 17), which carries the same 
information as described above and in Annex 10, wherein the date when the mail was 
collected is indicated after the item " Distribue le :" (collected on :). 

22. At the present date, we have not received the Declaration signed by Mr. BENOIT. 

23. Concerning the last inventor, our registered mail of July 16, 2001 to Ms. MAGUIRE 
was not collected by the latter and was returned to us on August 6, 2001. This 
information is enclosed (Annex 18). On the back of the envelope, the 
acknowledgement of receipt indicates that the mail was not asked for, as attested by 
the same stamp already mentioned above, namely: 

" NON RECLAME " NOT ASKED FOR 

retour A l'envoyeur " , which means : return to sender" 

The other writings on the envelope have the same meaning as described in the above 
paragraphs and in Annex 14. 

We also enclose as Annex 19 a copy of the back of the envelope, on which we 
translated all the indications thereon. 

24. On September 4, 2001, we resent the same package to Ms. MAGUIRE, with the 
same letter and the same enclosures. This package was returned to us on 
September 25, 2001, for the same reason as the first one, i.e., it was not collected. 
This package is also enclosed (Annex 20), with the same indications as described 
above, and another hand-written phrase, namely: " porte codee" , which means "door 
with entry code". 

25. Finally, we resent the same package for the third time on October 5, 2001. This 
package was returned to us on October 29, 2001, as being not collected by the 
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addressee. This package is enclosed (Annex i 2i), with on the acknowledgement of 
receipt the indications: 



26. As a summary of the above, it appears that despite our efforts, two inventors have not 
re-signed the Declaration: 

Mr. BENOIT, who has received our mail at least twice (on September 08 and 
October 1 3, 2001 ), and 

Ms. MAGUIRE, whom we could not reach. 

These inventors have not signed the Declaration although we sent it three times at 
their last known address. Their last known address was set forth in the letter of July 
12 (Annex 3) and, to the least of our knowledge, we have no other means to reach 
them. 

27. 1 further declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and further 
that these statements were made with the knowledge that wilful false statements and 
the like so made are punishable by fine or imprisonment, or both, under Section 1001 
of Title 18 of the United States Code and that such wilful false statements may 
jeopardize the validity of this application or any patent issuing thereon. 



" NON r£clam£ 

retourA l'envoyeur which means : 



"NOT ASKED FOR 
RETURN TO SENDER" 



Date: <P3////<5 > 
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LIST OF ANNEXES 



Annex 1. Letter sent to the client (LEB-TECH attention: Mrs. Lagneau) and one of the 
inventors, Mr. Tovey, with a copy of a New Declaration and Power of Attorney, 
by Anne DESAIX and Veronique MARCAD£ . 

Annex 2. Facsimile to Ms. Lagneau, to remind her of our letter of May 31, 2001, and to 
suggest that our firm send the declarations to the inventors. 

Annex 3- Copy of letters dated July 1 1 and 12 from Ms. VOULGARIS, working at CFPI 
Nufarm, in which she indicated that she knew the address of three of the 
inventors (those of Mr. TOVEY, Mr. MEYER, and Mr. BENOIT), but that 
neither she nor Mr. TOVEY knew the current address of Mr. PLAVEC and 
Ms. MAGUIRE, with their translation into English. The letter of July 12, 2001 
also contained the telephone number of Mr. PLAVEC, now working in the US. 

Annex 4. Copy of the registered letter (dated July 13, 2001) that was sent on around 
July 16, 2001 to the last known address of each of the inventors. The package 
included copy of the Declaration of 11/11/94, signed by the inventors, a copy 
of the specification as filed, the claims of the present divisional application, 
and a supplemental declaration, together with a letter explaining to each of the 
inventors why we asked them to re-sign the declaration. 

Annex 5. Translation of the letter dated July 1 3, 2001 , that was sent to the inventors. 

Annex 6. Declaration dated and signed by Mr. TOVEY on July 23, 2001 . 

Annex 7. Copy of our letter of August 10, 2001, to Mr. PLAVEC, at his new address in 
the U.S. 



Annex 8. Declaration signed and dated by Mr. PLAVEC on August 27, 2001. 

Annex 9. Acknowledgement of receipt n° 6156 2081 5FR of our registered mail of July 
16, 2001 to Mr. MEYER and collected on July 18, 2001. 



Annex 10. Translation from French into English of Annex 9. 

Annex 11. Acknowledgement of receipt n° 6156 2268 8FR of the 2 nd sending of 
September 4, 2001, of the same package to Mr. MEYER with the same 
enclosures, and collected on September 6, 2001. 

Annex 12. Acknowledgement of receipt n° 6156 2426 4FR of the 3rd sending of October 
5, 2001, of the same package to Mr. MEYER with the same enclosures, 
collected on October 9, 2001 . 
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Annex 13. Declaration dated and signed by Mr. MEYER on November 5 f 2001 . 

Annex 14. Our registered mail of July 16, 2001 to Mr. BENOIT that was not collected by 
the latter and returned to us. On the back of the envelope, the 
acknowledgement of receipt indicates that the mail was not asked for. 

Annex 15. Translation from French into English of the back of the envelope mentioned in 
Annex 14. 

Annex 16. Acknowledgement of receipt n°6156 2267 4FR of our registered mail of 
September 4, 2001, to Mr. BENOIT, and collected on September 8, 2001. 

Annex 17. Acknowledgement of receipt n° 6156 2427 4FR of our registered mail of 
October 5, 2001, to Mr. BENOIT, and collected on October 13, 2001. 

Annex 18. Our registered mail of July 16, 2001 to Ms. MAGUIRE, which was not 
collected by the latter and was returned to us on August 6, 2001 . On the back 
of the envelope, the acknowledgement of receipt indicates that the mail was 
not asked for. 

Annex 19. Translation from French into English of the back of the envelope mentioned in 
Annex 18. 

Annex 20. 2nd sending of the same package to Ms. MAGUIRE on September 4, 2001, 
with the same letter and the same enclosures. This package was returned to 
us on September 25, 2001 , for the same reason as the first one, i.e., it was not 
collected. 



Annex 21. 3rd sending of the same package to Ms. MAGUIRE on October 5, 2001. This 
package was returned to us on October 29, 2001, as being yet again not 
collected by the addressee. 
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Annex 1. Letter sent to the client (LEB-TECH attention: Mrs. Lagneau^Snd onq£§f the 
inventors, Mr. Tovey, with a copy of a New Declaration and Power of ^grney, 
by Anne DESAIX and Veronique MARCAD£ . 



Annex 2. Facsimile to Ms. Lagneau, to remind her of our letter of May 31, 2001, and to 
suggest that our firm send the declarations to the inventors. 

Annex 3. Copy of letters dated July 11 and 12 from Ms. VOULGARIS, working at CFPI 
Nufarm, in which she indicated that she knew the address of three of the 
inventors (those of Mr. TOVEY, Mr. MEYER, and Mr. BENOIT), but that 
neither she nor Mr. TOVEY knew the current address of Mr. PLAVEC and 
Ms. MAGUIRE, with their translation into English. The letter of July 12, 2001 
also contained the telephone number of Mr. PLAVEC, now working in the US. 

Annex 4. Copy of the registered letter (dated July 13, 2001) that was sent on around 
^ July 16, 2001 to the last known address of each of the inventors. The package 
, ;: included copy of the Declaration of 1 1/11/94, signed by the inventors, a copy 
oi L!:£ ^euiiicaiiun as fiied, Lhe ciaims of the present divisional application, 
and 4 ^supplemental declaration, together with a letter explaining to each of the 
inventors why we asked them to re-sign the declaration. 

Annex 5. Translation of the letter dated July 1 3, 2001 , that was sent to the inventors. 

Annex 6. Declaration dated and signed by Mr. TOVEY on July 23, 2001 . 

Annex 7. Copy of our letter of August 10, 2001, to Mr. PLAVEC, at his new address in 
the U.S. 

Annex 8- Declaration signed and dated by Mr. PLAVEC on August 27, 2001. 

Annex 9. Acknowledgement of receipt n° 6156 2081 5FR of our registered mail of July 
16, 2001 to Mr. MEYER and collected on July 18, 2001 . 

Annex 10. Translation from French into English of Annex 9. 

Annex 11. Acknowledgement of receipt n° 6156 2268 8FR of the 2 nd sending of 
September 4, 2001, of the same package to Mr. MEYER with the same 
enclosures, and collected on September 6, 2001. 



Annex 12, Acknowledgement of receipt n° 6156 2426 4FR of the 3rd sending of October 
5, 2001, of the same package to Mr. MEYER with the same enclosures, 
collected on October 9, 2001 . 
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Annex 13. Declaration dated and signed by Mr. MEYER on November 5, 2001. 

Annex 14. Our registered mail of July 16, 2001 to Mr. BENOIT that was not collected by 
the latter and returned to us. On the back of the envelope, the 
acknowledgement of receipt indicates that the mail was not asked for. 

Annex 15. Translation from French into English of the back of the envelope mentioned in 
Annex 14. 

Annex 16. Acknowledgement of receipt n°6156 2267 4FR of our registered mail of 
September 4, 2001, to Mr. BENOIT, and collected on September 8, 2001. 

Annex 17. Acknowledgement of receipt n° 6156 2427 4FR of our registered mail of 
October 5, 2001, to Mr. BENOIT, and collected on October 13, 2001. 



Annex 18. Our registered mail of July 16, 2001 to Ms. MAGU IRE, which was not 
collected by the latter and was returned to us on August 6, 2001 . On the back 
of the envelope, the acknowledgement of receipt indicates that the mail was 
^ not asked for. 



Annex 19. Translation from French into English of the back of the envelope mentioned in 
Annex 18. 

Annex 20. 2nd sending of the same package to Ms. MAGUIRE on September 4, 2001, 
with the same letter and the same enclosures. This package was returned to 
us on September 25, 2001 , for the same reason as the first one, i.e., it was not 
collected. 



Annex 21. 



3rd sending of the same package to Ms. MAGUIRE on October 5, 2001. This 
package was returned to us on October 29, 2001, as being yet again not 
collected by the addressee. 



ANNEX 1 



Letter sent to the client (LEB-TECH attention: Mrs. Lagneau) and one of the inventors, 
Mr. Tovey, with a copy of a New Declaration and Power of Attorney, by Anne DESAIX 
and Veronique MARCADE 



ERNEST GUTMANN - YVES PLASSERAUD S.A. 

SOCIETE DE CONSEILS EN PROPRIETE INDUSTRIELLE 



E G Y P 



PARIS (SIEGE) : 

3, RUE CHAUVEAU-LAGARDE 
f - 75008 PARIS 
TEL : 33(0)1 44 51 18 00 
FAX: 33 (0)1 42 66 08 90 
e-mail : lnfo@egyp.fr 



LYON (AGENCE) ; 
62, RUE DE BONNEL 
F - 69448 LYON CEDEX 03 
TEL. : 33 (0)4 72 84 97 60 
FAX : 33 (0)4 72 84 97 65 



ALICANTE (AGENCE) : 

PLAZA DEL AYUNTAMIENTO 2-2° 

ES - 03002 ALICANTE 

TEL. : 34 965 230 6 11 

FAX : 34 965 230 639 



VOIRE REFERENCE : 
NOTRE REFERENCE : 
If 



VIA FACSIMILE 
■ CONFIRMATION 

URGENT 



B1 608ACA - AD/VMA/MNH 
May 31, 2001 



LEB-TECH 

28, Boulevard Cam6linat 
92333 GENNEVILLIERS 
Attention : Mrs. LAGNEAU 



Re: "MONOCLONAL ANTIBODY ALPHA IFN" 

US Patent Application N° 09/240,675 
filed on 02/02/1999 

Divisional Application of US Serial N° 08/307,588 

Applicant: LABORATOIRE EUROPEEN DE BIOTECHNOLOGIE S.A. 



BREVETS 
Ernest GUTMANN, cpi * 
Anns OESAK, cpl* 0 
Carol ALMOND-MARTIN *<» 
Julia ANDRAL-2URY5 ° 
Florence LAZARD, cpl 
Jeanne VAILLANLcpl *° 
Ltonnel BIROTHEAU 
Veronique MARCADE 
Denis BOURGAREL 
Carole SELLIN'" 

MARQUES, DESS1NS 
( ET MOOELES 

Yves PLASSERAUD. cpl * * 
Martfne DEHAUT, cpl * 
vlrglnle ZANCAN, cpl ° 
Nathalie PACAUD 
Benjamin FONTAINE® 
Christophe PEIESE 



DOCUMENTATION 
ET VEILLE TECHNOLOGIQUE 
Jean-Charles THEODET 



• mandatafre ogree OEB/EPO 
° US patent attorney 
"cor^^^B'peen en marques 
OHMVOHIM 



^^°USP 



Dear Mrs. Lagneau, 

We have received from our American associate a new Official Action issued on 
January 31, 2001, by the United States Patent and Trademark Office, in connection 
with the above-referenced application, and of which you will find attached a copy. 

We are drafting a response to this Official action and shall shortly submit it to you. 

Meanwhile, we are sending you beforehand a new "Declaration and Power of 
Attorney" that is requested in paragraph 11 of the present Action. Could you please 
have it signed by all the inventors, if necessary on separate copies, and send it back 
to us as soon as possible? In the eventual case where some of the inventors cannot 
be located or refuse to participate, the application may be made by the other inventors 
on behalf of themselves and the omitted inventors. In such a case, the following it ms 
are required: 

1 . A declaration signed by every available inventor, with the signature block of 
the nonsigning inventor left blank. 

2. Proof that the nonsigning inventor cannot be found or reached after diligent 
effort. 

3. The last known address of the nonsigning joint inventor. 



( Agence tie Lyon 
^Agence rfAilcanle 



SOCIETE ANONYM E 
AU CAPITAL DE 3 000 000 F 



rcs paris b 332 417 500 Acquisftion et defense cles droits, strotegie de protection, liberie d'exploitolion 

^ 741 A et recherches de disponibilite, oppositions, consultations, contrats et audits 



in this latter case, please let us know as soon as possible, so that w will provide you 
with an appropriate affidavit for items 2 and 3. 

The deadline for responding to this outstanding action is set to expire now on 
June 30. 2001 . but is still extendable for one month upon payment of government 
fees. 

Of course, should you have any questions, please do not hesitate to contact us. 
Yours sincerely, 





Veronique MARCAD£ 



End. : Declaration and Power of Attorney 
Copy : Mr. Tovey (LEB-TECH) 



DECLARATION AND POWER OF ATTORNEY 



As a below named inventor, I HEREBY DECLARE: 

THAT my residence, post office address, and citizenship are as stated below next to my 

name; 

THAT I believe I am the original, first, and sole inventor (if only one inventor is named 
below) or an original, first, and joint inventor (if plural inventors are named below or in an 
attached Declaration) of the subject matter which is claimed and for which a patent is sought on 
the invention entitled 

MONOCLONAL ANTIBODIES AGAINST THE INTERFERON RECEPTOR, 
WITH NEUTRALIZING ACTIVITY AGAINST TYPE I INTERFERON 

(Attorney Docket No. 01 7283/01 23) 

the specification of which (check one) 

Is attached hereto. 

X Was filed on March 30, 1993 as Application Serial No. 
PCT/EP93/00770 and was amended on (if applicable). 

THAT I do not know and do not believe that the same invention was ever known or used 
by others in the United States of America, or was patented or described in any printed 
publication in any country, before I (we) invented it; 

THAT I do not know and do not believe that the same invention was patented or 
described in any printed publication in any country, or in public use or on sale in the United 
States of America, for more than one year prior to the filing date of this United States 
application; 

THAT I do not know and do not believe that the same invention was first patented or 
made the subject of an inventor's certificate that issued in any country foreign to the United 
States of America before the filing date of this United States application if the foreign application 
was filed by me (us), or by my (our) legal representatives or assigns, more than twelve months 
(six months for design patents) prior to the filing date of this United States application; 

THAT I have reviewed and understand the contents of the above-identified specification, 
including the claim(s), as amended by any amendment specifically referred to above; 

THAT I believe that the above-identified specification contains a written description of 
the invention, and of the manner and process of making and using it, in such full, clear, concise, 
and exact terms as to enable any person skilled in the art to which it pertains, or with which it is 
most nearly connected, to make and use the invention, and sets forth the best mode 
contemplated by me of carrying out the invention; and 

THAT I acknowledge the duty to disclose to the U.S. Patent and Trademark Office all 
information known to me to be material to patentability as defined in Title 37, Code of Federal 
Regulations, §1.56. 



Application Serial No. 09/240,675 



Atty. Dkt. No. 017283/0123 



I HEREBY CLAIM foreign priority benefits under Title 35, United States Code §1 19(a)-(d) 
or § 365(b) of any foreign application(s) for patent or inventor's certificate, or § 365(a) of any 
PCT international application which designated at least one country other than the United States 
of America, listed below and have also identified below any foreign application for patent or 
inventor's certificate or of any PCT international application having a filing date before that of 
the application on which priority is claimed. 



Prior Foreign 
Application Number 


Country 


Foreign Filing Date 


Priority 
Claimed? 


Certified I 

Copy 
Attached? 


92400902.0 


European 


31 /March/1 992 


Yes 


NO 























I HEREBY CLAIM the benefit under Title 35, United States Code § 1 19(e) of any United 
States provisional application(s) listed below. 



U.S. Provisional Application Number 


Filing Date 















I HEREBY CLAIM the benefit under Title 35, United States Code, §120 of any United 
States application(s), or § 365(c) of any PCT international application designating the United 
States of America, listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCT International application in the 
manner provided by the first paragraph of Title 35, United States Code, § 1 12, I acknowledge 
the duty to disclose information which is material to patentability as defined in Title 37, Code of 
Federal Regulations, § 1.56 which became available between the fifing date of the prior 
application and the national or PCT international filing date of this application. 



| U.S. Parent 

| Application Number 


PCT Parent 
Application Number 


Parent 
Filing Date 


Parent 
Patent Number 



























I HEREBY APPOINT the following registered attorneys and agents of the law firm of 
FOLEY & LARDNER: 



STEPHEN A. BENT 


Reg. No. 


29,768 


DAVID A. BLUMENTHAL 


Reg. No. 


26,257 


BETH A. BURROUS 


Reg. No. 


35,087 


ALAN I. CANTOR 


Reg. No. 


28,163 


WILLIAM T. ELLIS 


Reg. No. 


26,874 


JOHN J. FELDHAUS 


Reg. No. 


28,822 


MICHAEL D. KAMINSKI 


Reg. No. 


32,904 


LYLE K. KIMMS 


Reg. N . 


34,079 


KENNETH E. KROSIN 


Reg. No. 


25,735 
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Application Serial No. 09/240,675 



Atty. Dkt. No. 017283/0123 



JOHNNY A. KUMAR 
JACK LAHR 
GLENN LAW 
PETER G. MACK 
STEPHEN B. MAEBIUS 
BRIAN J. MC NAMARA 
SYBIL MELOY 
RICHARD C. PEET 
GEORGE E. QUILLIN 
ANDREW E. RAWLINS 
BERNHARD D. SAXE 
CHARLES F. SCHILL 
RICHARD L. SCHWAAB 
MICHELE M. SIMKIN 
HAROLD C. WEGNER 



Reg. No. 34,649 

Reg. No. 19,621 

Reg. No. 34,371 

Reg. No. 26,001 

Reg. No. 35,264 

Reg. No. 32,789 

Reg. No. 22,749 

Reg. No. 35,792 

Reg. No. 32,792 

Reg. No. 34,702 

Reg. No. 28,665 

Reg. No. 27,590 

Reg. No. 25,479 

Reg. No. 34,717 

Reg. No. 25,258 



to have full power to prosecute this application and any continuations, divisions, reissues, and 
reexaminations thereof, to receive the patent, and to transact all business in the United States 
Patent and Trademark Office connected therewith. 

I request that all correspondence be directed to: 



I UNDERSTAND AND AGREE THAT the foregoing attorneys and agents appointed by me 
to prosecute this application do not personally represent me or my legal interests, but instead 
represent the interests of the legal owner (s) of the invention described in this application. 

I FURTHER DECLARE THAT all statements made herein of my own knowledge are true, 
and that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code, and that such willful false statements may jeopardize the validity of the 
application or any patent issuing thereon. 

Name of first inventor Patrick BENOIT 

Residence Paris, France 

Citizenship FRANCE 

Post Office Address 24, rue Jonquoy, F-75014 Paris, France 
Inventor's signature 



Bernhard D. Saxe 

Foley & Lardner 

At Washington Harbour 

3000 K Street, NW, Suite 500 

Washington, DC 2000 



Telephone: 
Facsimile: 



202-672-5472 
202-672-5399 



Date 
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Name of second inventor 

Residence 

Citizenship 

Post Office Address 

Inventor's signature 

Date 

Name of third inventor 

Residence 

Citizenship 

Post Office Address 

Inventor's signature 

Date 

Name of fourth inventor 

Residence 

Citizenship 

Post Office Address 

Inventor's signature 

Date 

Name of fifth inventor 

Residence 

Citizenship 

Post Office Address 

Inventor's signature 

Date 



Francois MEYER 
Paris, France 
LUXEMBOURG 

14, square Adanson, F-7 5005 Paris, France 



Deborah MAGU/RE 
Paris, France 
AUSTRALIA 

24, rue Maitre-Albert, F-7 5005 Paris, France 



Ivan PLA VEC 
Fresnes, France 
CROATIA 

1, a flee du Capitaine-Dupont F-92260 Fresnes, France 



Michael G. TOVEY 
Paris, France 
GREAT BRITAIN 

6, rue des Quatrefages, F-7 5005 Paris, France 
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Facsimile to Ms. Lagneau, to remind her of our letter of May 31, 2001, and to suggest 
that our firm send the declarations to the inventors. 



ERNEST GUTMANN-YVES PLASSERAUD S. A. 
3 rue Chauveau-Lagarde - 75008 PARIS (FRANCE) 



a 33 (1)44 51 18 00 
Fax 33 (1) 42 66 08 90 
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FIT? / F? J? ClM* 

Anne DESAIX/Veronique MARCADE 


DATE: 

June 21, 2001 


LEB-TECH 

Attention : Mrs LAGNEAU 




c/o CFPI 

Fax : 01 40 85 54 59 


VOS/y0L«REF. 


NOS/OLW REF. 

B 1 608 ACA- AD/VM A 


Nombre de pages, y compris la page de garde : 
Number of pages, including this cover page 3 



Re: "MONOCLONAL ANTIBODY ALPHA IFN" * 
US Patent Application N° 09/240,675 
filed on 02/02/1999 

Divisional Application of US Serial N° 08/307,588 

Applicant: LABORATOIRE EUROPEEN DE BIOTECHNOLOGIE S.A. 



Dear Mrs. Lagneau, 

We sent you together with our letter of May 31, 2001 (copy of which is attached), 
a new "Declaration and Power of Attorney" that has to be signed by all the 
inventors. As the next deadline for filing a response to the outstanding Action is 
June 30, 2001, we would appreciate receiving the referenced declaration as soon 
as possible, in order to allow us to timely file the response without an additional 
extension of time. 

We suggest, should you wish so, that we could send the declaration to each one of 
the inventors, by registered mail. Please let us have your instructions as soon as 
possible. 



Best regards. 
^J^U^ — 

Veronique MARCAD£ 




Attachment : copy of letter dated May 31 , 2001 



En cas de mauvaise transmission, veuillez nous en informer immediatement 
In case of bad printing or missing page, please inform us immediately. 



Les informations contenues dans cette telecopie sont strictement This transmission contains confidential information intended only 
confidentielles et ne sont r£serv6es qu'au destinataire. L'emploi de for the use of the addressee. The use of this document (or its 
ce document (ou de son contenu) par toute autre personne est contents) by anyone else is strictly prohibited. If you have received 
strictement interdit Si vous recevez cette t^lecopie par erreur, merci this document in error, we thank you to notify us immediately by 
de bien vouloir nous le faire savoir par retour de t£l6copie ou par telephone or return fax. 

telephone. 



s 







EMISSION 




■ PTTFUR 


* Miim^PA 1 




*£l/Ub/U1 1o.Ol.lb 




IMOITl. 






FCFPTFUR 








n 


Nom: 


33 1 40855459 




L/wUIYICPi 1 




172 1351 FAX 






Page(s): 


3 




3MMUNICATION 


Dur6e: 


V39 £ 9600 en mode Normal 






Rgsultat: 


Correct 





Vim 6mis 



c: 0142660890 



araaHH-PXASSBB&OD le £1/06/01 13:49 &4 NORM ffg: 1/3 



ERNEST GUTMANN-YVES PLASSERAUD S. A. 
3 rue Chauveau-Lagardc - 75008 PARIS (FRANCE) 



* 33 (1)4451 1800 
Fax 33 (1)42 66 08 90 



UEJFROM: 

Anne DESAIXA^dromquc MARCAD6 


DATE: — 
June 21. 2001 


A/TO: 

LEB-TECH 

A^ntiffli : Mm LAONF A1JT 




c/o CFP1 

Fax : 01 40 85 54 59 


\CtSJYOUR KEF. ' ^ 


NOS/OUR KEF. 

B 1 608 ACA- AD/VM A 


Womb-re dr pages, y compris la page de garde : 
Number of pages, including this caver paste - f> • j 



"MONOCLONAL ANTIBODY ALPHA 
US Patent Application N° 09/240,675 
filed cm 02/02/1 999 

Divisional Application of US Serial N° 08/307 588 

Applicant LABORAT01RE EUROPEEN DE BTOTECHNOLOGIE S.A. 



Dear Mrs. Lagnean, 

^^Sw^r^p 0 " "*? °/ May31 - 2001 <°°Py of which is attached), 
a new "Declaration and Power of Attorney- Out has to be signed bv all the 

™2m^ • ^ W ° <Ud 1 , Wrec,ate nceM °S the referenced declaration as soon 
extenston of &ne!^^ aDow as to timely file the response without an additional 

SI 6 d S uM ^ DU ^f h that we could send the declaration to each one of 

^entor^byrcg.steredma,.. Please let us have your instructions as *Z as 

Best regards. 
V6ronique MARCAD6 

Attachment : copy of fetter dated May 31 , 2001 




^lT c ll^^f et T S ^ < ^ vcuillez *»■ en informer itmnediatement 
In case of bad printing or missing page, please inform us immea^T 

<* *»CDfWnt (oa d* «m COrtOW) » to^^^JS£?i ^ "T °* ** ******* ™* **• AtWto 



ANNEX 3 



Copy of letters dated July 11 and 12 from Ms. VOULGARIS, working at CFPI Nufarm 



\ 



CFPI Nufarm 



V/R^f. : V/Rfef ; B 1608 AC A - AD/VMA/MNH 
MUMV/443/2001 

N/Ref . : 



Gennevilliers, le 12 Juiilet 2001 



EG YP 

3, rue Chauveau Lagarde, 
75008 PARIS 



A I'attentlon de Mme V. MARCADE 

ObJet : MONOCLONAL ANTIBODY ALPHA FIN 

Us Patent Application N°09/240, 675 filed on 02/02/1999 
Divisional Application of US Serial n'08/307, 588 
Applicant : Laboratoire Europ£en de Blotechnologie 



Madame, 



Je vous prie de bien voulolr trouver cl-joint les derniSres informations concemant les 
coordonnees das inventeurs du brevet reference en objet pour I'envoi de formalit6s : 

Nous avons pu identifier la nouvelle adresse de Mr Franpois MEYER : 

• Francois MEYER 

3, Place du Panth6on - 75005 PARIS 
({:dom. . 01 55 71 85 11) 

• Patrick BENOIT 

24, rue Jonquo/- 75014 PARIS 
(( : dom. : 01 45 42 09 30) 

• Michael TOVEY 

7, rue Lagrange - 75005 PARIS 
(t : bur : 01 49 58 34 34) 

« Pour ce qui concerne Mr Ivan PLAVEC, nous avons pu obtenir les informations qui nous 
indiquent qu'il travaille actuellement aux Etats Unis (CALIFORNIE) et dont nous avons 
uniquement les coordonnees telephoniques mais que nous n'avons pas pu joindre : 
(C : +1 650 552 0729) 

Nous n'ayons aucune information quant a J'adresse personnelle ou le lieu de travail de 
Mme Deborah MAGUIRE A Texception de I'adresse suivante : 24, rue Maitre Albert - 75005 
Paris d laquelle elle n'habite plus. 

Souhaitant que ces recherches repondes a vos attentes, nous restons a votre entire 
disposition pour tout renseignement complementaire, 




Veuiilez agreer, Madame, ('expression de mes meilleures salutations. 



Martin LAGNEAU 



28. boulevard Camelinat - BP 75 - 92233 GENNEVILLIERS Cedex (France) 
Tel. ; 01 40 65 50 50 - Telecopies ; 01 47 92 25 45 - Telex 610.626 CFPI GNVL 



Soctet6 Anortymc &w capital do 35 4<w 375 frames 
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TO. 02 32 64 74 00 
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rv« Eugene CH*cret*t 
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TdldCOOfeur 03 09 33 1fi 61 
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Annex 3 : 



Translation of the letter from CFPI Nufarm, dated July 12, 2001 



Re: MONOCLONAL ANTIBODY ALPHA FIN 

US Patent Application N° 09/240,675 filed on February 2, 1999 
Divisional Application of US Serial No. 08/307,588 
Applicant: Laboratoire Europeen de Biotechnologie 



Madam, 

You will find enclosed the latest information concerning the addresses of the 
inventors of the above-referenced patent to complete the formalities: 

We could find the new address of Mr. Francois MEYER: 

• Frangois MEYER 

3, Place du Pantheon - 75005 PARIS 
(* home : 01 55 71 85 11) 

• Patrick BENOIT 

24, rue Jonquoy - 75014 PARIS 
(* home: 01 45 42 09 30) 

• Michael TOVEY 

7, rue Lagrange - 75005 PARIS 
(* office : 01 49 58 34 34) 

Concerning Mr. Ivan PLAVEC, we could only obtain information that indicates that 
he currently works in the United States (California). We only have his phone number 
but we could not reach him: 
(S: +1 650 552 0729). 

We have no information about the personal address nor the place of work of Ms. 
Deborah MAGUIRE except the following address: 24, rue MaTtre Albert - 75005 
Paris, where she does not live anymore. 

We hope that this information will respond to your inquiries and we rest entirely at 
your disposal for any further information. 

Sincerely yours. 

Martine Lagneau 



CFPI Nufarm 



Gennevilliers, le 11 Juillet2001 



WRGf. : 

N/Ref. : ML/MV/442/2001 

V/Ref t B1608ACA - AD/VMA/MNH 



EGYP 

3, rue Chauveau Lagarde, 
75008 PARIS 



A I'attentlon de Mme V. MARCADE 



Oblet : MONOCLONAL ANTIBODY ALPHA FIN 

Us Patent Application N°09/240, 675 filed on 02/02/1999 
Divisional Application of US Serial n'08/307, 588 
Applicant : Laboratoire European de Blotechnologie 



Madame, 

Pour fairs suite a vos courriers du 31/05/2001, et relances fin juin 2001, a nos differ nts 
entretiens telephoniques notamment du 5 et 10 juillet 2001, nous vous confirmons que 
nous n'avons pas pu obtenir de plus amples informations concernant les coordonnees d 
2 de 5 inventeurs du brevet reference en objet. 

En effet. nous n'avons pas pu localiser les inventeurs suivants : 
Ms Deborah MAGUIRE 
Mr Ivan PLAVEC. 

Nous restons a votre entiere disposition pour tout renseignement complementaire, 
Dans I'attente de vous lire, 

Veuillez agreer, Madame, I'expression de mes meilleures salutations. 



Martine LAGNEAU 



T0:3Ddd 



28. boulevard CameJinat - BP 75 - 92233 GENNEVILLIERS Cedex (France) 
Tel. : 01 40 85 50 50 - Telecopies ; 01 47 92 25 45 - TeJex 610.626 CFPI GNVL 
$oc>&6 Anorryme au capital de 35 404 375 francs 

R.C.S. Nantorrt! 552 029 06S * &BET 552 029 068 00020 • N* TVA CEE : FR. 08552029068 



Usinos 



GAJLLON 27600 



0680993bT00:b 



Notre-Oamc-dc-b-Garcnrw 
Tel. 02 32 64 74 00 
TGHicgpiwr 92 3? 53 83 62 

3noiaianr idJD:3a 



MULHOUSE 65200 

Tel. 03 89 33 lfl GO 
Tefecopieur 03 89 33 16 61 

££'Ll T0-mr-TT 
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Annex 3 : 



Translation of the letter from CFPI Nufarm, dated July 11, 2001 



Re: MONOCLONAL ANTIBODY ALPHA FIN 

US Patent Application N° 09/240,675 filed on February 2, 1999 
Divisional Application of US Serial No. 08/307,588 
Applicant: Laboratoire Europeen de Biotechnologie 



Madam, 

Following your letter of 31/05/2001 and reminders at the end of June 2001, our 
different telephone conversations notably of July 5 and 10, 2001 , we confirm that we 
could not obtain any further information concerning the address of 2 of 5 inventors of 
the above-referenced patent. 

Indeed, we could not locate the following inventors: 

- Ms. Deborah MAGUIRE 

- Mr. Ivan PLAVEC. 

We stay entirely at your disposal should you require any further information. 
Looking forward to reading from you, 
Yours sincerely 
Martine Lagneau 



VERIFICATION OF TRANSLATION 



I, Julia ANDRAL-ZIURYS, working at ERNEST GUTMANN-YVES PLASSERAUD 
S.A., 3 rue Chauveau-Lagarde, 75008 Paris (France), 

declare that I am conversant with the French and English languages and that to the 
best of my knowledge and belief the following is a true translation of Annex 3 : 
letters dated July 1 1 and 12 from Ms. VOULGARIS, working at CFPI Nufarm. 

I further declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that wilful false 
statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code and that such wilful false 
statements may jeopardize the validity of this application or any patent issuing 
thereon. 

Paris, November 22, 2001 
Signature: 

Julia ANDRAL-ZIURYS 



ANNEX 4 



Copy of the registered letter (dated July 13, 2001) that was sent on around July 16, 
2001 to the last known address of each of the inventors. The package included copy of 
the Declaration of 1 1/1 1/94, signed by the inventors, a copy of the specification as filed, 
the claims of the present divisional application, and a supplemental declaration, 
together with a letter explaining to each of the inventors why we asked them to resign 
the declaration. 




ERNEST GUTMANN - YVES PLASSERAUD S.A. 

SOCIETE DE CON5EILS EN PROPRIETE INDUSTRIELLE 



PARIS (SIEGE) : 

3, RUE CHAUVEAU-LAGARDE 
F - 75008 PARIS 
TEL : 33 (0)1 44 51 16 00 
FAX: 33 (0)1 42 66 08 90 
e-mail : info@egyp.fr 



Par RECOMMANDE AIR 



LYON (AGENCE) : 
62, RUE DE BONNEL 
F - 69448 LYON CEDEX 03 
TEL. : 33 (0)4 72 84 97 60 
FAX : 33 (0)4 72 84 97 65 



ALICANTE (AGENCE) : 

PLAZA DEL AYUNTAMIENTO 2-2°-2° 

ES - 03002 ALICANTE 

TEL. : 34 965 230 611 

FAX : 34 965 230 639 



Monsieur Ivan PLAVEC 
1 allee du Capitaine-Dupont 



92260 FRESNES 



VOTRE REFERENCE : 
NOTRE REFERENCE : 
IE 



B1608ACA - JAZ/VM A/PAD 
13 juillet 2001 



BREVETS 
Ernest GUTMANN, cpi * 
Anne DESAJX, cpi * ° 
Carol ALMOND-MARTIN *"> 
Julia ANDRAL-ZIURYS ° 
Florence LAZARD, cpi 
Jeanne VAILLANT. cpi * ° 
Veronique MARCADE 
Denis BOURGAREL 
Carote SELLIN 0 ' 



MARQUES, DESSfNS 
ET MODELES 
Yves PLASSERAUD, cpi * ° 
Martlne DEHAUT, cpi ° 
Virginie ZANCAN, cpi * 
Nathalie PACAUD 
Benjamin FONTAINE m 
Christophe PEL&E 



DOCUMENTATION 
ET VEILLE TECHNOLOGIQUE 
Jean-Charles THEODET 



'manaataire agree OEB/EPO 
°US patent attorney 
^con^^^^peen en marques 
OHMI/OHIM 



Objet : Brevet americain n° US 5,91 9,453 du 6 juillet 1 999 

Demande divisionnaire n° 09/240,675 deposee le 2 fevrier 1999 
au nom de MEDISUP INTERNATIONAL N.V. 

Inventeurs :BENOIT, MEYER, MAGUIRE, PLAVEC, TOVEY 



Cher Monsieur, 

En tant qu'inventeur designe dans le brevet americain cite en reference, vous 
avez signe, le 11 novembre 1994, une declaration donnant pouvoir a nos 
correspondants de la societe Foley & Lardner, afin qu'ils vous represented aupres 
de rOffice Americain des Brevets. Une copie de cette declaration est ci-jointe. 

Dans le cadre d*une demande de brevet divisionnaire, portant sur des 
peptides particuliers reconnus par I'anticorps monoclonal 64G12, TExaminateur 
americain en charge de ce dossier considere que cette declaration est defectueuse 
car certaines corrections manuscrites y ont ete apportees sans etre datees et 
paraphees. II nous demande done de lui fournir une nouvelle declaration. 

Vous trouverez done ci-joint, une copie du texte initialement depose ainsi 
qu'une copie des revendications de la demande divisionnaire. Vous trouverez aussi 
un exemplaire d'une declaration supplementaire, que nous vous prions de bien 
vouloir nous renvoyer apres Tavoir datee et signee. Nous attirons votre attention sur 
le contenu du sixieme paragraphe de cette declaration, qui precise que vous avez lu 
et compris la description et Tensemble des revendications ci-jointes. Si vous avez la 
moindre question a ce sujet, n f hesitez pas a nous contacter. Par ailleurs, si vous 



' 'Agence de Lyon 
^Agence d'Aliconte 
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AU CAPITAL DE 3 000 000 F 



r?cs paris b 332 4 1 7 500 Acquisition et defense des droits, strategie de protection, liberte d'explortation 

ape 74i a et recherches de disponibilite, oppositions, consultations, controls et audits 



2 



decidez de ne pas signer cette declaration, nous vous remercions de bien vouloir 
nous en avertir. 

Veuillez agreer, Cher Monsieur, ['expression de nos meilleures salutations. 




P.J. : - Declaration du 1 1/1 1/94 

- Texte initialement depose et revendications de la demande 
divisionnaire 

- Declaration supplemental 




GYP 



ERNEST GUTMANN - YVES PLASSERAUD S.A. 

SOCIETE DE CONSEILS EN PROPRIETE INDUSTRIELLE 



PARIS (SIEGE) : 

3, RUE CHAUVEAU-LAGARDE 
F - 75008 PARIS 
TEL. : 33 (0)1 44 51 18 00 
FAX: 33 (0)1 42 66 08 90 
e-mail : info@egyp.fr 



Par RECOMMANDE A/R 



LYON (AGENCE) : 

62, RUE DE BONNEL 

F - 69448 LYON CEDEX 03 

TEL. : 33 (0)4 72 84 97 60 

FAX: 33 (0)4 72 84 97 65 



ALICANTE (AGENCE) : 

PLAZA DEL AYUNTAMIENTO 2-2°-2° 

ES - 03002 ALICANTE 

TEL. : 34 965 230 611 

FAX : 34 965 230 639 



Monsieur Michael G. TOVEY 
7 rue Lagrange 



75005 PARIS 



VOW REFERENCE : 
NOIRE REFERENCE : 



B 1 608ACA - J AZA/MA/PAD 

LE 



13 juillet 2001 



BREVETS 
Ernest GUTMANN, cpl * 
Anne DESAIX, cpi * 6 
Carol ALMOND-MARTIN 
Julia ANDRAL-ZiURYS ° 
Florence LAZARD, cpl 
Jeanne VAILLANT, cpi ♦« 
Veronique MARCADE^ 
Denis BOURGAREL 
Carole SELLIN'" 



MARQUES, DESSINS 
ET MODELES 
Yves PLASSERAUD, cpl * ° 
Martlne DEHAUT, cpi ° 
Virglnle ZANCAN, cpl ° 
Nathalie PACAUD 
Benjamin FONTAINE 01 
Chfistophe PELESE 



DOCUMENTATION 
ET VEILLE TECHNOLOGIQUE 
Jean-Charles 7HEODET 



*mandataire agree OEB/EPO 
°US patent attorney 
"con^^^Bpeen en marques 
OHMI/OHIM 



^^^USpatt 
con^^^^peen c 



Objet : Brevet americain n° US 5,919,453 du 6 juillet 1999 

Demande divisionnaire n° 09/240,675 deposee le 2 fevrier 1999 

au nom de MEDISUP INTERNATIONAL N.V. 

Inventeurs :BENOIT, MEYER, MAGUIRE, PLAVEC, TOVEY 



Cher Monsieur, 

En tant qulnventeur designe dans le brevet americain cite en reference, vous 
avez signe, le 11 novembre 1994, une declaration donnant pouvoir a nos 
correspondants de la societe Foley & Lardner, afin qu f ils vous represented aupres 
de TOffice Americain des Brevets. Une copie de cette declaration est ci-jointe. 

Dans le cadre d'une demande de brevet divisionnaire, portant sur des 
peptides particuliers reconnus par Panticorps monoclonal 64G12, PExaminateur 
americain en charge de ce dossier considere que cette declaration est defectueuse 
car certaines corrections manuscrites y ont ete apportees sans etre datees et 
paraphees. II nous demande done de lui fournir une nouvelle declaration. 

Vous trouverez done ci-joint, une copie du texte initialement depose ainsi 
qu'une copie des revendications de la demande divisionnaire. Vous trouverez aussi 
un exemplaire d'une declaration supplementaire, que nous vous prions de bien 
vouloir nous renvoyer apres Pavoir datee et signee. Nous attirons votre attention sur 
le contenu du sixieme paragraphe de cette declaration, qui precise que vous avez lu 
et compris la description et Pensemble des revendications ci-jointes. Si vous avez la 
moindre question a ce sujet, n'hesitez pas a nous contacter. Par ailleurs, si vous 



0) Agence de Lyon 
m Aaence d'ARcante 



SOCIETE ANONYME 
AU CAPITAL DE 3 000 000 F 
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decidez de ne pas signer cette declaration, nous vous remercions de bien vouloir 
nous en avertir. 

Veuillez agreer. Cher Monsieur, I'expression de nos meilleures salutations. 



Veronique MARCAD£ Julia ANDRAL-ZIURYS 



P.J. : - Declaration du 1 1/1 1/94 

-Texte initialement depose et revendications de la demande 

divisionnaire 
- Declaration supplemental 



ERNEST GUTMANN - YVES PLASSERAUD S.A. 

SOC1ETE DE CONSE1LS EN PROPRIETY INDUSTRIELLE 




GYP 



PARIS (SIEGE) : 

3, RUE CHAUVEAU-LAGARDE 
F - 75008 PARIS 
TEL. : 33 (0)1 44 51 18 00 
FAX: 33 (0)1 42 66 08 90 
e-mail : info@egyp.fr 



LYON (AGENCE) : 
62, RUE DE BONNEL 
F - 69448 LYON CEDEX 03 
TEL. : 33 (0)4 72 84 97 60 
FAX; 33 (0)4 72 84 97 65 



ALICANTE (AGENCE) : 

PLAZA DEL AYUNTAMIENTO 2-2 c -2° 

ES - 03002 ALICANTE 

TEL. : 34 965 230 611 

FAX : 34 965 230 639 



Par RECOMMANDE A/R 



Monsieur Francois MEYER 
3 Place du Pantheon 



75005 PARIS 



VOIRE REFERENCE : 
NOIRE REFERENCE : 
LE 



B1608ACA - JAZ/VMA/PAD 
13 juillet 2001 



BREVETS 
Ernest GUTMANN. cpi * 
Anne DESADC, cpi *° 
Carol ALMOND-MARTIN *<" 
Julia ANDtiAL-ZIURYS ° 
Florence LAZARD, cpi 
Jeanne VAILLANT, cpi * ° 
Veronique MARCADE 
Denis BOURGAREL 
Carole SELLIN"' 



MARQUES, DESSINS 
ET MODELES 
Yves PLASSERAUD, cpi * * 
Martine DEHAUT, cpi <> 
Vlrglnle ZANCAN, cpi <> 
Nathalie PACAUD 
Benjamin FONTAINE ra 
Christophe PELESE 



DOCUMENTATION 
ET VEILLE TECHNOLOGIQUE 
Jean-Charles THEODET 



* mandataire agree OEB/EPO 
°US patent attorney 
een en marques 
OHMVOHIM 



Objet : Brevet americain n° US 5,919,453 du 6 juillet 1999 

Demande divisionnaire n° 09/240,675 deposee le 2 fevrier 1999 
au nom de MEDISUP INTERNATIONAL N.V. 

Inventeurs :BENOIT ( MEYER, MAGUIRE, PLAVEC, TOVEY 



Cher Monsieur, 

En tant qu'inventeur designe dans le brevet americain cite en reference, vous 
avez signe, le 11 novembre 1994, une declaration donnant pouvoir a nos 
correspondants de la societe Foley & Lardner, afin qu'ils vous represented aupres 
de TOffice Americain des Brevets. Une copie de cette declaration est ci-jointe. 

Dans le cadre d'une demande de brevet divisionnaire, portant sur des 
peptides particuliers reconnus par Tanticorps monoclonal 64G12, TExaminateur / 
americain en charge de ce dossier considere que cette declaration est defectueuse^ 
car certaines corrections manuscrites y ont ete apportees sans etre datees et 
paraphees. II nous demande done de lui fournir une nouvelle declaration. 

Vous trouverez done ci-joint, une copie du texte initialement depose ainsi 
qu*une copie des revendications de la demande divisionnaire. Vous trouverez aussi 
un exemplaire d'une declaration supplementaire, que nous vous prions de bien 
vouloir nous renvoyer apres Tavoir datee et signee. Nous attirons votre attention sur 
le contenu du sixieme paragraphe de cette declaration, qui precise que vous avez lu 
et compris la description et I'ensemble des revendications ci-jointes. Si vous avez la 
moindre question a ce sujet, n'hesitez pas a nous contacter. Par ailleurs, si vous 



'"Agence de Lyon 
{7> Agence d'ADcante 
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decidez de ne pas signer cette declaration, nous vous remercions de bien vouloir 
nous en avertir. 

Veuillez agreer, Cher Monsieur, ('expression de nos meilleures salutations. 




Veronique MARCAD£ 



Julia ANDRAL-ZIURYS 



P.J. : - Declaration du 1 1/1 1/94 

- Texte initialement depose et revendications de la demande 
divisionnaire 

- Declaration supplemental 




GYP 



ERNEST GUTMANN - YVES PLASSERAUD S.A. 

SOCIETE DE CONSEILS EN PROPRIETE INDUSTRIELLE 



PARES (SIEGE) : 

3, RUE CHAUVEAU-LAGARDE 
F - 75008 PARIS 
TEL. : 33 (0)1 44 51 18 00 
FAX: 33 (0)1 42 66 08 90 
e-mail : info@egyp.fr 



Par RECOMMANDE A/R 



LYON (AGENCE) : 
62. RUE DE BONNEL 
F - 69448 LYON CEDEX 03 
TEL. : 33 (0)4 72 84 97 60 
FAX : 33 (0)4 72 84 97 65 



Monsieur Patrick BENOIT 
24 rue Jonquoy 



ALICANTE (AGENCE) : 

PLAZA DEL AYUNTAMIENTO 2-2°-2° 

ES - 03002 ALICANTE 

TEL. : 34 965 230 611 

FAX : 34 965 230 639 



75014 PARIS 



VOIRE REFERENCE : 
NOIRE REFERENCE : 
LE 



B1608ACA - JAZA/MA/PAD 
13 juillet 2001 



BREVETS 
Ernest GUTMANN, cpi * 
Anne OESA1X, cpi 4 ° 
Carol ALMOND-MARTIN *"» 
Julia ANDRAl-ZIURYS ° 
Florence LAZARD, cpi 
Jeanne VAILLANT, cpi * * 
Veronique MAR CADE 
Denis BOURGAREl 
Carole SELUN"' 



MARQUES. DESSINS 
ET MODELES 
Yves PLASSERAUD. cpi * ° 
Martine DEHAUT, cpl ° 
Virginia ZANCAN, cpi ° 
Nathalie PACAUD 
Benjamin FONTAINE m 
Christophe PELFJSE 



DOCUMENTATION 
ET VEILLE TECHNOLOGIQUE 
Jean-Charles THEODET 



'mandators agree OEB/EPO 
°US patent attorney 
i en marques 
OHMl/OHIM 



^^USpat* 
on^^^fe^eenc 



Objet : Brevet americain n° US 5,919,453 du 6 juillet 1999 

Demande divisionnaire n° 09/240,675 deposee le 2 fevrier 1999 
au nom de MEDISUP INTERNATIONAL N.V. 

Inventeurs :BENOIT, MEYER, MAGUIRE, PLAVEC, TOVEY 



Cher Monsieur, 

En tant qu'inventeur designe dans le brevet americain cite en reference, vous 
avez signe, le 11 novembre 1994, une declaration donnant pouvoir a nos 
correspondants de la societe Foley & Lardner, afin qu'ils vous represented aupres 
de TOffice Americain des Brevets. Une copie de cette declaration est ci-jointe. 

Dans le cadre d'une demande de brevet divisionnaire, portant sur des 
peptides partrculiers reconnus par I'anticorps monoclonal 64G12, I'Examinateur 
americain en charge de ce dossier considere que cette declaration est defectueuse 
car certaines corrections manuscrites y ont ete apportees sans etre datees et 
paraphees. II nous demande done de lui fournir une nouvelle declaration. 

Vous trouverez done ci-joint, une copie du texte initialement depose ainsi 
qu'une copie des revendications de la demande divisionnaire. Vous trouverez aussi 
un exemplaire d'une declaration supplementaire, que nous vous prions de bien 
vouloir nous renvoyer apres Tavoir datee et signee. Nous attirons votre attention sur 
le contenu du sixieme paragraphe de cette declaration, qui precise que vous avez lu 
et compris la description et Tensemble des revendications ci-jointes. Si vous avez la 
moindre question a ce sujet, n'hesitez pas a nous contacter. Par ailleurs, si vous 



Agence de Lyon 
•^Agence d'Allcante 
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decidez de ne pas signer cette declaration, nous vous remercions de bien vouloir 
nous en avertir. 

Veuillez agreer, Cher Monsieur, I'expression de nos meilleures salutations. 




Veronique MARCADE 



Julia ANDRAL-ZIURYS 



P.J. : - Declaration du 1 1/1 1/94 

-Texte initialement depose et revendications de la demande 

divisionnaire 
- Declaration supplemental 




E G Y P 



ERNEST GUTMANN - YVES PLASSERAUD S.A. 
SOCIETE DE CONSEILS EN PROPRIETE INDUSTRIELLE 



PARIS (SIEGE) : 

3, RUE CHAUVEAU-LAGARDE 
F - 75008 PARIS 
TEL : 33 (0)1 44 51 18 00 
FAX: 33 (0)1 42 66 08 90 
e-maii ; info@egyp.fr 



Par RECOMMANDE A/R 



LYON (AGENCE) : 
62, RUE DE BONNEL 
F - 69448 LYON CEDEX 03 
TEL : 33 (0)4 72 84 97 60 
FAX: 33 (0)4 72 84 97 65 



ALICANTE (AGENCE) : 

PLAZA DEL AYUNTAMIENTO 2-2°-2° 

ES - 03002 ALICANTE 

TEL. : 34 965 230 611 

FAX : 34 965 230 639 



Madame Deborah MAGUIRE 
24 rue Maitre-Albert 



75005 PARIS 



VOIRE REFERENCE : 
NOH1E REFERENCE : 
LE 



B1608ACA - JAZ/VMA/PAD 
13 juillet 2001 



BREVETS 
Ernest GUTMANN, cpi * 
Anne OESAJX, cpi * ° 
Carol ALMOND-MARTIN *" 
Julia ANDRA1-ZJURYS ° 
Florence LAZARD, cpf 
Jeanne VAILLANT, cpi *° 
Veronique MARCADE 
Denis BOURGAREL 
Carole SRLIN'" 



t 



MARQUES, OESSINS 
ET MODELES 
Yves PLASSERAUD, cpi * ° 
Marline DEHAUT. cpi ° 
Virginia ZANCAN, cpi ° 
Nathalie PACAUD 
Benjamin FONTAINE m 
Christophe PELESE 



DOCUMENTATION 
ET VEILLE TECHNOLOGIQUE 
Jean-Charles THEODET 



*mandataire agree OEB/EPO 
gUS potent attorney 
l en marques 
OHMUOHIM 



Objet : Brevet americain n° US 5,919,453 du 6 juillet 1999 

Demande divisionnaire n° 09/240,675 deposee le 2 fevrier 1999 

au nom de MEDISUP INTERNATIONAL N.V. 

Inventeurs :BENOIT, MEYER, MAGUIRE, PLAVEC, TOVEY 



Chere Madame, 

En tant qu'inventeur designe dans le brevet americain cite en reference, vous 
avez signe, le 11 novembre 1994, une declaration donnant pouvoir a nos 
correspondants de la societe Foley & Lardner, afin qu'ils vous represented aupres 
de TOffice Americain des Brevets. Une copie de cette declaration est ci-jointe. 

Dans le cadre d'une demande de brevet divisionnaire, portant sur des 
peptides particuliers reconnus par I'anticorps monoclonal 64G12, TExaminateur 
americain en charge de ce dossier considere que cette declaration est defectueuse 
car certaines corrections manuscrites y ont ete apportees sans etre datees et 
paraphees. II nous demande done de lui foumir une nouvelle declaration. 

Vous trouverez done ci-joint, une copie du texte initialement depose ainsi 
qu'une copie des revendications de la demande divisionnaire. Vous trouverez aussi 
un exemplaire d'une declaration supplementaire, que nous vous prions de bien 
vouloir nous renvoyer apres Tavoir datee et signee. Nous attirons votre attention sur 
le contenu du sixieme paragraphe de cette declaration, qui precise que vous avez lu 
et compris la description et Tensemble des revendications ci-jointes. Si vous avez la 
moindre question a ce sujet, n'hesitez pas a nous contacter. Par ailleurs, si vous 



( 'Agence de Lyon 
^Agence d'Aiicante 



SOCIETE ANONYME 
AU CAPITAL DE 3 000 000 F 
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decidez de ne pas signer cette declaration, nous vous remercions de bien vouloir 
nous en avertir. 

Veuillez agreer, Chere Madame, ('expression de nos meilleures salutations. 




Veronique MARCAD£ Julia ANDRA1.-ZIURYS 



P.J. : - Declaration du 11/11/94 

- Texte initialement depose et revendications de la demande 
divisionnaire 

- Declaration supplements ire 



Docket No. 17283/1 17/grj 

DECLARATION AND POWER OF ATTORNEY 

As a below named inventor. I hereby declare that: 

AGAINST TYPE IuJtEKFERON INTERFERON RECEPTOR, WITH NEUTRALIZING ACTrvn 

the specification of which (check one) -«"*«»UAtT/W] 

O is attached hereto • - 

iiasaasitMS"- - — - — — -»*^>^^~^Zr 



PRIOR FOREIGN APPUCATION® 




patentability as defined inTMe 37cSToF 8 lddLi S^*!"^. the duty to disclose T^nS^S^^h J^i!S?¥ r I"""**** by theft? 
.he nauonaf or PCX i^«eouU^l&gr ^^^a^^? , ' 5 1 56 ' ttX^p^SS 




!,W r Mhington l D.C. 20007-8696. 



I hereb d ] tha jw. d — *«w»-ooyo. 




Signatures should conform to names as rvnewritten H a aa ■•• , • 

cs as typewritten. B9 Additional inventors on attached Page 2. 



11 0415 « 57 1125 



SANDOZ AGRO INC 



CV, , , fl ruii Mam* „t IhWlnvea 




NOU '94 10:51 



i 



PAGE 2 



Docket No. J 7283/1 1 




tuu Name of Fifth Inventor 
Michael G. TOVEY 
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Attorney Docket No. 017283/0123 
Applicant: Patrick BENOIT et al. 

IN THE CLAIMS: ^iW^.^aA* 

Please delete claims 1-22 and insert the following new claims: 

—23. A peptide or polypeptide which is a fragment of the extracellular portion of 
the IFN-R of SEQ ID NO: 2, said peptide or polypeptide consisting of amino acid residue 
27 to amino acid residue 427 of SEQ ID NO: 1 or 2 or a portion thereof; wherein said 
peptide or polypeptide specifically binds to monoclonal antibody 64G12 (deposited at the 
EC ACC under no. 92022605). 

i 

! 

24. A peptide or polypeptide as claimed in claim 23, consisting of amino acid 
residue 27 to amino acid residue 229 of SEQ ID NO: 1 or 2 or a portion thereof. 

25. A peptide or polypeptide which is a fragment of the extracellular portion of the 
IFN-R of SEQ ID NO: 2, said peptide or polypeptide consisting of amino acid residue 1 to 
amino acid residue 229 of SEQ ID NO: 1 or 2 or a portion thereof; wherein said peptide or 
polypeptide specifically binds to monoclonal antibody 64G12. 

26. An analogue of a peptide or polypeptide as claimed in claim 23, which is 
derived from said peptide or polypeptide by substitution of one or more amino acid residues 
and which retains the ability to specifically bind to monoclonal antibody 64G12. 

27. A method of producing a monoclonal antibody, comprising immunizing an 
animal with a peptide or polypeptide as claimed in claim 23, fusing spleen cell from the 
immunized animal with myeloma cells, isolating hybridoma cells which produce antibodies, 
and selecting arid purifying monoclonal cell lines producing antibodies which specifically 
bind to said peptide or polypeptide. 

28. A method of producing a monoclonal antibody, comprising contacting 
stimulated B-lymphocytes in vitro with a peptide or polypeptide according to claim 23, 
fusing the resultant B-lymphocytes with B-lymphocytes immortalized with Epstein-Barr 
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virus, isolating hybridoma cells which produce antibodies, and selecting and purifying 
monoclonal cell lines producing antibodies which specifically bind to said peptide or 
polypeptide. — 

IN THE ABSTRACT 

Please insert the Abstract provided on the attached sheet. 



The Examiner is respectfully requested to enter the above amendments prior, to 
examination of the instant application. Support for the amendments is present throughout 
the specification, in particular at pages 10-11. 



FOLEY & LARDNER 
3000 K Street, N.W. 
Suite 500 

Washington, D.C. 20007-5109 
Tel: (202) 672-5300 
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Respectfully submitted, 



February 2. 1999 
Date 
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Attorney Docket No. 017283/0123 
4 Applicant: Patrick BENOIT et al. 

ABSTRACT OF THE DISCLOSURE 

A monoclonal antibody is provided which is directed against the human interferon 
type I receptor (IFN-R), which recognizes the extracellular domain of the human IFN-R 
and which has neutralizing capacity against the biological properties of human type I-IFN. 
Diagnostic and therapeutic applications for the monoclonal antibody also are provided. 



V 

J 



002.186589.1 



-4- 



1 



MONOCLONAL ANTIBODIES AGAINST THE INTERFERON 
RECEPTOR, WITH NEUTRALIZING ACTIVITY AGAINST 
TYPE I INTERFERON 

The interferons (IFN) constitute a group of 
secreted proteins which exhibit a wide range of 
biological activities and are characterized by their 
capacity to induce an antiviral state in vertebrate 
cells (I. Gresser and M.G. Tovey Biochem Biophys. Acta 
516:231, 1978). There are three antigenic classes of 
IFN : alpha (a), beta (0) and gamma* IFNa and IFN/? 
together are known as the type I interferon. 

Natural type I human interferon comprises 12 or 
more closely related proteins encoded by distinct genes 
with a high degree of structural homology (Weissmann 
and Weber, Prog. Nucl. Acid. Res. Mol. Biol. 33:251, 
1986) . 

The human IFNa locus comprises two subfamilies. 
The first subfamily consists of 14 non allelic genes 
and 4 pseudogenes having at least 80% homology. The 
second subfamily, all or omega («>) , contains 5 
pseudogenes and 1 functional gene which exhibits 70% 
homology with the IFNa genes (Weissmann and Weber 
1986) . 

The subtypes of IFNa have different specific 
activities but they possess the same biological 
spectrum (Streuli et al. PNAS-USA 78:2848, 19?1) and 
have the same cellular -receptor (Agnet M. et al . in 
"Interferon 5" Ed. I. Gresser p. 1-22, Academic Press, 
London 1983) . 

The interferon (3 (IFN0) is encoded by a single 
gene which has approximately 50% homology with the IFNa 
genes. 

The interferon a subtypes and interferon p bind to 
the same receptor on the cell surface. 
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The interferon gamma (IFN gamma) is also encoded 
by a single copy, which has little homology with the 
IFNa and IFN0 genes. The receptor for IFN gamma is 
distinct from the receptor of the a and p interferons. 

For the purpose of the present invention the 
receptor of a and 0 classes of IFN will be designated 
IFN-R. This represents natural type I receptor. The 
group of proteins forming natural interferon a will be 
designated IFNa, and type I-IFN will represent both 
natural IFNa, IFNa,, and IFN/? . 

Despite the fact that interferon ' is a potent 
antiviral agent, there is considerable evidence to 
suggest, that many of the characteristic symptoms of 
acute virus diseases such as upper respiratory tract 
infections are caused by an overproduction of 
interferon alpha. Furthermore, IFN alpha has been shown 
to contribute to the pathogenesis of certain chronic 
virus infections in experimental animals and the 
available evidence suggests that this is also the case 
for certain human chronic virus diseases such as those 
due to measles virus. 

The interferons a are also potent immuno- 
regulatory molecules which stimulate polyclonal B-cell 
activation, enhance NK cell cytotoxicity, inhibit T- 
cell functions, and modulate the expression of the 
major histocompatibility complex (MHC) class l 
antigens, all of which are implicated in the induction 
of autoimmunity and in graft rejection. The abnormal 
production of interferon a is associated with a number 
of autoimmune diseases and inflammatory disorders 
including systemic lupus erythematosus (SLE) , type I 
diabetes, psoriasis, rheumatoid arthritis, multiple 
sclerosis, Behcet's disease, aplastic anemia, the 
acquired immunodeficiency syndrome (AIDS) and severe 
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combined immunodeficiency diseas . Th presence of 
interferon a in the serum of patients with systemic 
lupus is correlated with both the clinical and humoral 
signs of increased disease activity. The production of 
interferon a in HIV positive subjects is also highly 
predictive of disease evolution. 

Administration of interferon a has been reported 
to exacerbate underlying disease in patients with 
psoriasis and multiple sclerosis and to induce a SLE 
like syndrome in patients without a previous history of 
autoimmune disease. Interferon or has also been shown to 
induce glomerulonephritis in normal mice and to 
accelerate the outset of the spontaneous autoimmune 
disease of NZB/W mice. 

Interferon a is also produced during the course of 
graft-versus-host disease (GVHD) in parallel with the 
enhanced NK cell activity characteristic of systemic 
GVDH. Interferon a is the principal modulator of NK 
cell cytotoxicity and administration of interferon a 
has been shown to enhance the intestinal consequences 
of GVDH in normal mice. 

The object of the present invention is to provide 
new antagonists against the biological activities of 
the human type I-IFN. These antagonists could be used 
for therapeutical, including prophylaxis purposes, in 
cases where the type I-IFN (IFN a/0) is abnormaly 
produced and when this abnormal production is 
associated with pathological symptoms. Such antagonists 
could also be used for the diagnosis of various 
diseases or for the study of the evolution of such 
diseases. 

In order to define such antagonists, the inventors 
have taken into account the fact that the human natural 
type I-IFN is in fact constituted of a mixture of 
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interferons (subspecies) and the fact that the 
composition of this association of different subtypes 
of interferons varies both quantitatively and 
qualitatively. 

Some natural interferons, such as the ones 
secreted by Namalwa cells (Namalwa interferon) or 
leukocyte (leucocyte interferon) have been studied in 
detail (N. B . Finter and K.H. Fautes, Interferon 2, 
1980, p. 65-79 I. Gresser Editor Academic Press ; K. 
Cantell et al. Interferon 1, 1979 p. 2-25, I. Gresser 
Editor Academic Press) and were used by the inventors 
to define natural type I interferons. 

In some .pathological cases, like AIDS, interferons 
having some special properties have been described 
(O.T. Preble et al, Annals of New-York Academy of 
Sciences p. 65-75). This interferon involved in 
pathological cases like AIDS nevertheless binds to the 
same receptor, as described above. 

One object of the present invention is to provide 
an antagonist of the type I-IFN, which would be able to 
inhibit or neutralize, to a determined extent, the 
biological properties of the human type I-IFN, that is 
to say, to neutralize in vivo a mixture of a, £, w 
subspecies. 

Accordingly the inventors have defined antibodies, 
especially monoclonal antibodies, which have the 
property of being antagonists to the type I-IFN. These 
antibodies are directed against the human type I-IFN 
receptor. — f <• 

The invention thus also concerns the use of the 
monoclonal antibodies for the preparation of 
pharmaceutical compositions, useful for the treatment 
of symptoms associated with the abnormal production of 
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type I-IFN. These monoclonal antibodies are also 
appropriate for the preparation of diagnosis reagents. 

A monoclonal antibody according to the present 
invention is directed against the human type I- 
interferon receptor (IFN-R) and is chariacterized by the 
following properties : 

it recognizes the extracellular domain of the 

human IFN-R, and 

it has a neutralizing capacity against the 
biological properties of the human type I-IFN. 
The ability to neutralize the biological 
properties of type I-IFN can be estimated as a function 
of the capacity of the monoclonal antibody ~ to 
neutralize the antiviral activity of the type I-IFN. 
Such a test is relevant in order to determine whether 
the antibody assayed is included within the scope of 
the invention, although it is clear that the biological 
properties of type I-IFN are not limited to its 
antiviral properties. Detailed procedures are given in 
the examples in order to enable to perform such a test 
of the antiviral activity. The cells tested can 
advantageously be Daudi-cells, which affinity for the 
type I-IFN is well known. The main steps of such a test 
would consist in : 

incubating a determined concentration of human 
cells responsive to human type I-IFN, with human 
type I-IFN in the presence of a determined 
concentration of monoclonal antibodies to be 
assayed, for a time sufficient to allow the 
formation of a complex between the monoclonal 
antibodies and the IFN-R of the human cells and/or 
between the type I-IFN and the IFN-R of the human 
cells ; 
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infecting the incubated cells with a determined 
virus, in a determined concentration, 
washing the cells, 

resuspending the cells in culture medium, 

incubating for a time sufficient to allow virus 

replication ; 
- lysing the cells ; 

measuring the virus replication, or measuring the 

inhibition of the cytopathic effect. 

The ability of the monoclonal antibodies of the 
invention to neutralize the biological properties of 
the human type I-IFN can be modulated as a function of 
the dose of antibodies used. Accordingly a 100% 
inhibition of the biological properties, or a partial 
inhibition can be obtained. 

According to another embodiment of the present 
invention, the monoclonal antibodies directed against 
the human type I-IFN receptor, are further 
characterized by the fact that they are capable of 
inhibiting the binding of a human type I-IFN, to the 
human IFN-R. 

A monoclonal antibody having the capacity to 
recognize the extracellar domain of the human IFN-R and 
capable of inhibiting the binding of the human type I- 
IFN to its receptor, can be selected by the following 
steps : 

preincubating a determined concentration of 
purified monoclonal antibodies or a hybridoma 
culture supernatant containing monoclonal 
antibodies to be assayed, with human cells capable 
of harboring IFN-R ; 

adding labelled human type I-IFN, in a determined 
concentration, to the above preincubated medium ; 
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incubating the medium containing the human cells, 
the monoclonal antibodies and the labelled type 
I-IFN for a time sufficient to allow an 
equilibrium to occur, between the monoclonal 
antibodies on the one hand and the type I-IFN on 
the other hand, with the cellular IFN-R ; 

- washing the cells ; 

- determining the formation of a binding complex 
between the human cells and the labelled type I- 
I FN by counting the amount of attached labelled 
type I-IFN. 

Some of the monoclonal antibodies of the 
invention, have also the capacity* to neutralize the 
antiproliferative properties of the human type I-IFN. 
This property can also be assayed on Daudi cells, by 
performing the following steps 

- allowing cells to grow in presence of human type 
I FN and determined concentration of mAb ; 
counting the cells in order to detect an 
inhibition of the antiproliferative effect of the 
human type I-IFN. 

One property of a monocolonal antibody according 
to the invention resides in its capacity to recognize 
the extracellular domain of the human I FN receptor. 
This property of the monoclonal antibody can be assayed 
on human cells bearing the natural human receptor but 
also on the extracellular domain of a recombinant IFN-R 
such as expressed in a procaryotic cell, for instance 
in E. coli or a recombinant IFN-R such as expressed in a 
eucaryotic cell such as mamalian cell for instance a 
CHO-cell. 

This receptor can indeed present different 
properties, depending on the fact that it is produced 
in a procaryotic or eucaryotic cell and accordingly 
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depending on the fact that the post-translational 
maturation occurred or not. The inventors interestingly 
showed that relevant assays, to evaluate the capacity 
of a monoclonal antibody according to the invention 
i.e. to recognize the cellular IFN-R, can be performed 
on a recombinant receptor expressed in mamalian cells. 
As a matter of fact, such recombinant receptor has the 
same properties as the cellular receptor, as far as its 
recognizing activity is concerned. 

Monoclonal antibodies of the invention can be 
obtained against various forms of the receptor, 
including the complete receptor, a particular domain or 
a peptide characteristic of the aminoacid Sequence of 
the receptor represented in figure 3 . 

Monoclonal antibodies of the invention can for 
example be prepared against the soluble form of the 
receptor. A hydrosoluble polypeptide corresponding to 
the soluble form of the INF-R is described on figure 2 . 
According to the present invention, a soluble form of 
the IFN-R corresponds to a peptide or a polypeptide, 
capable of circulating in the body. 

Other monoclonal antibodies according to the 
invention can also be prepared against a peptide 
comprised in the extracellular domain of the receptor 
as described on figure 2. An advantageous peptide 
corresponds for instance to the aminoacid sequence 
comprised between aminoacid 1 and aminoacid 229. 
According to another embodiment of the invention, the 
antibodies* can be prepared against a" polypeptide 
modified by substitution of one or more amino acids, 
provided that antibodies directed against the non 
modified extracellular domain of the IFN-R, recognize 
the modified polypeptide or peptide. 
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Preferred monoclonal antibodies according to the 
invention are those which are of the IgGl type. 

Among the antibodies of the invention, an antibody 
which has the capacity of inhibiting the binding of the 
type I-IFN to its receptor is preferably characterized 
in that it inhibits the in vitro binding of human type 
IFN, to the human cellular IFN-R when it is co- 
incubated with cells harboring the hu-IFN-R, at a 
concentration of antibodies equal or inferior to 100 
Aig/ml, preferably equal or inferior to .50 /xg/ml, 
advantageously inferior to 20 /ig/ml, more preferably in 
the range of approximately 0.5 to 2 ng/ml. 

The inventors have shown that the high affinity 
binding capacity of a monoclonal antibody is not 
sufficient to ensure that this antibody will be able to 
inhibit the binding activity of the human type I-IFN 
to the IFN— R. Nevertheless the high affinity binding 
capacity of the monoclonal antibody is necessary to 
investigate further the ability of the antibody to 
inhibit the binding of the type I-IFN to its cellular 
receptor. 

Another monoclonal antibody is characterized in 
that it neutralizes in vitro the antiproliferative 
activity of human type I-IFN, on cells highly 
responsive to this human type I-IFN, for instance Daudi 
cells at a concentration in a range of 1 to 10 pg/ml. 

According to another embodiment a monoclonal 
antibody is also characterized in that it neutralizes 
in vitro the antiproliferative activity of human type 
IFN, on cells poorly responsive to this human IFN, for 
instance Ly28 cells, at a concentration in a range of 
50 to 100 M9/ml. 

A particular group of monoclonal antibodies 
according to the invention is characterized in that it 
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neutralizes the antiviral activity of the human type 
I-IFN, on cells highly responsive to this human, type 
I-IFN, for instance Daudi cells at a concentration in a 
range of 1 to 50 ng/ml , preferably 1 to 20 nq/ml , for a 
concentration of type I-IFN in the range of 1 to 1000 
units with reference to the international standard MRC 
69/19. 

Advantageously, the monoclonal antibody according 
to the invention is such that these antibodies do not 
bind to the human receptor for IFN gamma. 

One particular antibody satisfying the 
requirements of the invention, is such as it directed 
against an epitope on the amino-acid sequence comprised 
between amino-acid 27 and amino-acid 427 of the 
extracellular domain of the human IFN— R as represented 
on figure 2. ..->.-.. 

One particularly interesting monoclonal antibody 
according to the invention is the antibody designated 
64G12 under n° 92022605 which has been deposited at the 
ECACC (European Collection of Animal Cell Cultures 
Porton Down Salisbury, Wiltshire SP4 056, United 
Kingdom) on February 26, 1992. 

These antibodies may be prepared by conventional 
methods involving the preparation of hybridoma cells by 
the fusion of myeloma cells and spleen cells of an 
animal immunized beforehand with the peptide antigen, 
on the conditions such that the antigen against which 
the antibodies are formed is constituted by the 
extracellular domain of IFN-R or any polypeptide or T 
peptide of this domain. 

The hybridomas are constructed according to the 
protocole of Kohler and Milstein (Nature, 1974, 256 : 
495-497) . For example the hybridomas are derived from 
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the fusion of the spleen cells above described with NS1 
mouse (BalbC) HGPRT" as myeloma cell* 

A second procedure for the production of 
monoclonal antibodies according to the invention, 
consists in carrying out the fusion between B-cells of 
blood immortalized with the Epstein/Barr virus and 
human B lymphocytes placed beforehand in contact with 
the extracellular domain or a fragment thereof of the 
IFN-R, against which it is decided to form monoclonal 
antibodies, B-cells placed in contact beforehand with 
the extracellular domain of IFN-R or fragment thereof 
against which it is decided to form monoclonal 
antibodies, may be obtained by in vitro culture 
contacted with the antigens, the recovery of the B- 
cells coated with these antigens being preceded by one 
* or several cycles of stimulation. 

The invention thus concerns human antibodies as 
obtained by carrying out the above procedure, having 
the above defined properties. 

The invention also aims at providing a monoclonal 
antibody characterized in that the variable or 
complementary determining regions of its heavy and/or 
light chains are grafted on the framework and/or 
constant regions of a human antibody. 

The invention further provides a composition 
having antagonist properties for the biological 
properties of the human type I-IFN, characterized in 
that it comprises monoclonal antibodies as defined 
.above . * - 

Accordingly the invention provides a 

pharmaceutical composition characterized in that it 
comprises monoclonal antobodies as defined above, 
together with an appropriate pharmaceutical vehicle. 
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The invention also concerns the use of a 
monoclonal antibody as defined above, for the 
manufacture of a drug for the treatment or profilaxis 
of a pathological state or symptoms associated with 
overproduction of type-I-IFN. 

According to a first example, the antibodies can 
be used in a pharmaceutical composition, for the 
treatment of allograft rejection. 

According to another example, antibodies of the 
invention are used as active principle in . a 
pharmaceutical composition for the treatment of 
autoimmune and inflammatory diseases. Such diseases 
include systemic lupus erythematosus, type 1 diabetes, 
psoriasis, rheumatoid arthritis, multiple sclerosis, 
Behcet's disease, asplatic anemia, acquired 
immunodeficiency syndrome (AIDS), and" severe combined 
immunodeficiency disease. 

Treatment of acute virus diseases can also be 
performed with the antibodies of the invention. As 
example upper respiratory tract infections, chronic 
virus infections such as those due to measles virus, 
can be performed. 

The antibodies of the invention can also be used 
for the in vitro diagnosis of the presence of the human 
type I-IFN receptor or cells. 

Further details and additional information will 
arise from the description from the description of the 
examples and from the figures. 
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FIGURES 

Figure 1 : binding of 125 I-labelled monoclonal 
antibodies 34F10 and 64G12 to : * 

- A : Daudi cells 

- B : Ly28 cells 

Briefly, 10 6 cells were incubated for 2 hours at 
4°C in presence of different amounts of the labelled 
antibodies diluted in RPMI medium containing 10% fetal 
calf serum (FCS) . The cells were then washed 4 times in 
RPMI-1% FCS and counted for bound radioactivity. 
Nonspecific binding was mesured by incubation with a 
100 fold exces of cold antibodies and substracted from 
total counts . 

Figure 2 nucleotide and corresponding amino-acid 
sequence of the extracellular domain of the human IFN-R 

The monoclonal antibodies were produced against 
recombinant soluble forms of the human interferon 
alpha-beta receptor (IFN-R) synthetized in either 
procaryotic cells ( E. coli ) or a mammalian cell system 
(Cos cell) „ These soluble forms were based on the DNA 
sequence described in figure 2. 

" Figure 3 : nucleotide and corresponding amino-acid 
sequence of the human IFN-R. 
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EXAMPLES 

EXAMPLE 1 : 

Synthesis of the soluble receptors 
Synthesis in E.coli 

A fragment of DNA containing the sequence coding 
for the extracellular domain (amino acids 27 to 427) of 
the human INF-R (figure 2) , in which an extra-sequence 
coding for 5 histidyl residues was. introduced just 
before the termination codon, was cloned in the 
expression vectors pKK23 3-2. This fragment was produced 
by the Polymerase Chain Reaction (PCR) and the 
resulting plasmids were sequenced to confirm both in- 
frame insertion with the Shine-Dalgarno sequence and 
the appropriate sequence coding for the receptor. 

The poly-histidyl tail introduced into the 
recombinant protein enables it to be purified rapidly 
by affinity chromatography on a chelated nickel support 
(NT A column) as described previously (Hochuli E . et al, 
Bio/technology, 1988, 1321-1325). 

The plasmid was introduced into the E. coli strain, 
JM105, and protein synthesis induced by addition of 
IPTG to the culture medium (pKK23 3-2, tac promoter). 

Proteins were extracted from the bacterial pellet 
and the soluble receptor purified to homogeneity by 
affinity chromatography as described hereafter. This 
procedure yieled a protein that migrates as 2 bands 
around 50 kDa under reducing conditions and three bands 
under non-reducing conditions. The maximum 
concentration of the protein obtained by different 
procedures was approximately 2 0/ig/ml- 
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The N-terminal sequence of the two proteins 
detected by gel electrophoresis has shown that both 
proteins are the expected fragment of the receptor. , 

Synthesis and purification of an uncrlycosylated soluble 
receptor : 

Bacterial culture (250ml) 



IPTG induction 3h 



cell pellet 
6M Guanidine hydrochloride pH8 

i 
i 

centrif ugation 

i 
i 

NTA column: 

I 
i 

Elution pH 4 urea 8M 

I 
I 

refolding dilution, dialysis 

| against Tris 0,1 M pH9 

i 

dialysis PBS 



Washes pH 8 urea 8M 

pH 6,3 urea 8M 
pH 5.9 urea 8M 
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Using the same PCR approach, we also constructed 
an expression vector coding for the IFN-R amino acid 
sequence 1-427, with an additional 5-histidyl residues 
at the C-terminus, inserted in expression vector 
pXMT-3 . The exact nucleotide sequence of the insert was 
also confirmed. 

The resulting plasmid was introduced by 
electroporation into Cos7 cells for transient 
expression and the recombinant protein was purified to 
homogeneity by affinity chromotography followed by ion 
exchange chromatography on mono-Q (Pharmacia) as 
described hereafter. 
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Purification of the soluble IFN-R from Cos7 cells 

preparative electroporation of 
cos cells 

| 18 h 
I 

serum free medium 



supernatants taken after 48h, 72h, 96h 



concentration 

i 
i 

NTA column 

i 

| Wash PBS 

elution 0.1 M NaOAc pH 5.5 
I 

| neutralization 
concentration, 3 0 000 cut off 

i 



Mono Q (0-0.5 M Na CI) 
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This purification yielded to a 76 kDa protein 
whose N-terminal sequence corresponds to the predicted 
receptor sequence with some heterogeneity in the 
processing of the leader sequence. 

EXAMPLE 2 : 

Production of monoclonal antibodies against the 
interferon type I receptor 

1) Production of the monoclonal antibodies 

Mice were immunized by injection of recombinant 
soluble interferon (r sIFN-R) purified from E.coli or 
from a culture supernatant of Cos7 cells. Initially 
mice were injected both intraperitoneal ly and 
subcutaneously with the purified protein in complete 
Freund's adjuvant. Subsequently mice were injected once 
a week intraperitoneally with the purified proteins 
diluted in buffered saline solution. Ten micrograms of 
recombinant proteins were injected each time. 

After the fourth injection, blood was collected 
and the presence of specific serum antibodies were 
tested by both ELISA and Western blot against the 
recombinant receptor. The strongest responders were 
then boosted with a total of 10^g of antigen half of 
which was injected intravenously and half 
intraperitoneally . 
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2) Cell fusion 

Four days after boosting, spleen cells from the 
immunized animal were collected and fused to NS1 
(mouse) (Balbc) HGPRT" myeloma cells according to the 
method described by S. Fazekas et al. (J. Immunol. 
Methods 3J5:1~32, 1980). Briefly, 5xl0 7 spleen cells 
were fused to 3xl0 7 myeloma cells in lml of 
polyethylene glycol solution and distributed in five 96 
well plates on a peritoneal macrophage feeder layer in 
HAT (hypoxanthine, aminoprotein and thymidine) medium. 
This procedure was repeated 4 times as 20xl0 7 spleen 
cells were obtained from the immunized mouse. Screening 
for specific hybridomas was undertaken when large 
colonies were detectable in culture wells. 

For the screening, presence of specific antibodies 
was determined by a direct ELISA method : 

a) ELISA plates were coated overnight at 4°C with 
purified E . coli -expressed or Cos7 cell-expressed sIFN-R 
diluted in PBS. Plates coated with BSA were used to 
detect non specific binding, 

b) Plates were saturated by incubation with 3% BSA 
in PBS for 1 hour at 37 °C, 

c) Plates were incubated for 4 hours at room 
temperature with hybridoma supernatants diluted 1 in 4 
with PBS-0.05% Tween 20, 

d) Bound antibodies were detected by a two step 
procedure, comprising a first incubation with goat 
anti-mouse biotinylated immunoglobulin followed by i 
streptavidin-horseradish peroxidase complex (both from 
Amersham and diluted 1/1000 in PBS-0.05% Tween 20). 

Positive antibody secreting hybridomas were 
passaged in 2 4 well plates on a spleen cell feeder 
layer and their reactivity was again checked by ELISA, 
and Western-blot. 
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3) Identification of reactivity to the natural 
interferon type I receptor 

The reactivity of the monoclonal antibodies (mAbs) 
recognizing the recombinant sIFN-R was tested against 
the natural class I receptor expressed at the surface 
of Daudi cells, by membrane immunofluorescence. 
Briefly, 5xl0 5 Daudi cells were incubated in 100/xl of 
culture supernatant of chosen hybridomas for 30 min at 
4°C. The cells were then washed 4 times in RPMI medium 
containing 1% BSA and further incubated with a diluted 
FITC labelled goat anti-mouse F(ab , ) 2 for 30 min at 
4°C. The cells were finally analyzed by flow cytometry, 
after washing. One of the 35 tested antibodies produced 
against the E. coli recombinant receptor and 5 of the 6 
tested antibodies produced against the COS recombinant 
receptor were found to recognize the natural receptor 
on the Daudi cells. 

Cloning of these hybridomas was then performed by 
limiting dilution. The isotype of these mAbs was 
determined by an ELISA method using isotype specific 
antibodies. All 6 mAbs were found to be IgGl with kappa 
light chains. A summary of the reactivity of these 6 
mAbs is given in Table 1. 

Monoclonal antibodies were purified from culture 
supernatants by protein G chromatography. 



Table 1 



Reactivity of the anti IFN-R monoclonal antibodies 





Reactivity against the 
recombinant receptor 


Reactivity against * 
the cellular receptor 




E.COLI COS 






EL ISA Western ELISA 


Western 


i nmunof I uorescence 


34F10 


+ + + 


+ 


+ 


64G12 




+ 


+ 


63 F6 
64G2 

64D10... 
6508 


- + 


♦ 

weak 





* measured on Daudi cells 
EXAMPLE 3 : 

Inhibition of -the binding of interferon to human 
cell lines 

Inhibition of interferon binding to human cells 
was assayed as follows* 10 6 cells were preincubated at 
4°C for 30 min with various dilutions of hybridoma 
culture supernatants or purified mAbs or with medium 
alone. 125 I-labelled I FN alpha 8 or alpha 2 was added at 
the concentration of lOOpM and cells incubated for a 
further 2 hours at 4°C. These incubations were 
performed in RPMI medium containing 20mM HEPES pH 7*4 
and 10% foetal calf serum (FCS) . The cells were finally 
washed 4 times with RPMI - 1% FCS and counted to 
determine bound radioactivity. 
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The mAb secreted by the hybridoma line 64G12 
(latter named mAb 64G12) was shown in this assay to 
inhibit the binding of labelled I FN to the cells in a 
dose-dependent manner. 50% inhibition of binding to the 
Daudi cells (Burkitt lymphoma cell line ; Klein et al., 
Cancer Researh, 28:1300-1310, 1968) was obtained at a 
mAb concentration of 0.4/*g/ml. The same inhibition was 
obtained with K562 cells (chronic myelogenous leukemia, 
Lozzio and Lozzio, Cell, 45:321-334, 1975) but 50% 
inhibition, was obtained „ at 11/xg/ml for HL60 cells 
(Promyelocytic leukemia, Collins S.J. et al., Nature, 
270 :347-349, 1977) and 60Mg/ml for Ly28 cells (Klein G. 
et al. Int. J. Cancer, 10:44-57, 1972). ' 

Table 2 : 



The inhibition of binding of labelled I FN alpha 2 to 
various cell lines by mAB64G12 



Cell lines 


Concentration of mAB which gives 50% 
inhibition of binding 


Daudi 
K562 


0 , 4 /xg/ml 


HL60 


11 /ig/ml 


Ly28 


60 /xg/ml 



The difference in the mAb concentration at which 
50% inhibition of binding of IFN is obtained has been 
investigated by direct binding of 125 I-labelled mABs 
64G12 and 34F10 to the same cell lines and Scatchard 
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plot analysis of the r suits. In the concentration 
range of 0,1 to 1.5 /xg/ml, a high affinity binding of 
the mAb 34F10 (»10nM) was seen on all cell lines 
whereas a high affinity binding of mAB 64G12 was only 
detected on Daudi and K562 cells (Figure 1). 



EXAMPLE 4 : 

Inhibition of the function of type I interferon 

Functional inhibition of type I interferon ■ by the 
purified mAb 64G12 was demonstrated in an antiviral 
assay on Daudi cells using either recombinant I FN alpha 
2, I FN beta and I FN omega, or purified Namalwa , and 
leucocyte interferons, and in an antiproliferative 
assay with recombinant I FN alpha 2 . 

* Antiviral activity 

An antiviral assay on Daudi cells was performed as 
described (M. Dron and M.G. Tovey, J. Gen. Virol. 
64:2641-2647, 1983). Cells (0.5xl0 6 /»l) were incubated 
for 24 hours in the presence . of interferon and 
antibodies. 10 6 cells in 1 ml were then infected for 1 
hour at 37 °C with Vesicular stomatitis virus (VSV) then 
washed 3 times, resuspended in culture medium and 
incubated for 18 hours at 37 °C. Cells were then lysed 
by f reeze-thawing and virus replication measured by 
titration of the supernatants on L929 cells. A dose- 
dependent inhibition of the antiviral activity of the 
various subtypes of type I I FN was demonstrated for the 
purified mAb 64G12. 
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For the antiviral assay with the Wish cells, cells 
were incubated for 24 hours with various concentrations 
of interferons in the presence of the mAbs prior to 
challenge with VSV« In this assay, the mAb 64G12 was 
demonstrated to block completely the antiviral activity 
of Leukocyte I FN (50U/ml) , recombinant I FN alpha 2 
(50U/ml) and interferon from the sera of AIDS patients 
(50, 75 and 150U/ml) . 

* antiproliferative activity 

For the antiproliferative assay, Daudi cells were 
seeded at a concentration of io 5 cells per ml in a 9 6 
well plate in the presence of interferon and purified 
inhibitory or control antibody. Cells were then counted 
after 24, 48 and 72 hours with a Coulter counter and 
checked for viability by trypan blue exclusion. 
Purified mAb 64G12 demonstrated a dose-dependent 
inhibition of the antiproliferative activity of 
interferon alpha 2. 
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CLAIMS 

1. Monoclonal antibody directed against the human 
interferon class I receptor (IFN-R) characterized by 
the following properties : 

- it recognizes the extracellular domain of the 
human IFN-R, and 

- it has a neutralizing capacity against the 
biological properties of the human type I-IFN. 

2 . Monoclonal antibody directed against the human 
type I ' IFN-R according to claim 1, characterized by its 
capacity to inhibit the binding of a human pathological 
type I-IFN, to the IFN-R. > , 

3. Monoclonal antibody according to claim 1 or 2, 
which is obtainable from a hybridoma cell prepared by 
fusion of a myeloma cell with spleen cells from an 
animal previously immunized with the soluble form of 
the human IFN-R. 

4 . Monoclonal antibody according to anyone of claims 
1, 2 or 3, characterized in that it recognizes an 
epitope on a soluble form of the human cellular IFN-R 
or of a recombinant IFN-R. 

5. Monoclonal antibody according to anyone of claims 
1 to 4, characterized in that it inhibits in vitro the 
binding of human type I-IFN, to the human cellular 
IFN-R when it is co-incubated with cells harboring the 
hu-IFN-R, at a concentration of antibodies equal or 
inferior to 100 ng/ml, preferably equal or inferior to 
50 .fig/ml, advantageously inferior to . 20 /xg/ml, more 
preferably in the range of approximately 0,5 to 2 
Mg/ml . 

6. Monoclonal antibody according to anyone of claims 
1 to 5, characterized in that it neutralizes in vitro 
the antiproliferative activity of the human type I-IFN, 
on cells highly responsive to this human type I-IFN, 
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for instance Daudi cells at a concentration in a range 
of 1 to 10 /xg/ml. 

7. Monoclonal antibody according to anyone of claims 
1 to 6, characterized in that it neutralizes in vitro 
the antiproliferative activity of human type I-IFN, on 
cells poorly responsive to this human type I-IFN, for 
instance Ly28 cells, at a concentration in a range of 
50 to 100 /ig/ml. 

8 . Monoclonal antibody according to anyone of claims 
1 to 7, characterized in that it does not bind to the 
human receptor of the I FN gamma. 

9. Monoclonal antibody according to anyone of claims 
1 to 8, characterized in that it recognizes an epitope 
on the aminoacid sequence 27 to 427 of the human IFN-R. 

10. Monoclonal antibody according to anyone of claims 
1 to 9, characterized in that it neutralizes in vitro 
the antiviral activity of the human type I-IFN, on 
cells highly responsive to this human type I-IFN, for 
instance Daudi cells at a concentration in a range of 1 
to 10 /xg/ml. 

11. Monoclonal antibody according to anyone of claims 
1 to 10, characterized in that it neutralizes in vitro 
the antiviral activity of the human class I-IFN, on 
cells poorly responsive to this human I FN, for instance 
Ly28 cells, at a concentration in a range of 50 to 100 
Mg/ml . 

12. Monoclonal antibody according to anyone of claims 
1 to 11, characterized in that it is the 64G12 
antibody, 1 deposited at the ECACC on February J 26, 1992 
under n° 92022605. 

13 . Monoclonal antibody according to anyone of claims 
1 to 11, characterized in that it is a humanized 
antibody, for instance characterized in that the 
variable or complementary determining regions of its 
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heavy and light chains are grafted on the framework and 
constant regions of a human antibody. 

14 • Monoclonal antibody according to anyone of claims 
1 to 11, characterized in that it is a human antibody. 

15. Monoclonal antibody according to anyone of claims 
1 to 11, characterized in that it is an IgGl type 
antibody. 

16. Hybridoma cell, characterized in that it produces 
monoclonal antibodies according to claims 1 to 13 . 

17. Composition having antagonist properties to the 
type I-IFN, characterized in that it comprises 
monoclonal antibodies according to anyone of claims 1 
to 16. 

18. Pharmaceutical composition, characterized in that 
it comprises monoclonal antibodies according to anyone 
of claims 1 to 17, together with an appropriate 
pharmaceutical vehicle . 

19. Use of a monoclonal antibody according to anyone 
of claims 1 to 17, for the manufacture of a drug for 
the treatment or prophylaxis of a pathological state 
associated with proliferative cell activity and/or 
viral cell infection. 

20. Process for the selection of a monoclonal antibody 
having the capacity to recognize the extracellular 
domain of the human IFN-R and capable of inhibiting the 
binding of the human type I-IFN, to the IFN-R, 
characterized by the following steps : 

- preincubating a determined concentration of 
purified monoclonal antibodies according to anyone 
of claims 1 to 15 or a hybridoma culture 
supernatant containing monoclonal antibodies, with 
human cells susceptible of harboring IFN-R ; 

- adding labelled human type I-IFN in a determined 
concentration, to the above preincubating medium ; 
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- incubating the medium containing the human cells, 
monoclonal antibodies and labelled type I-IFN for 
a time sufficient to allow an equilibrium to 

. occur, between the. monoclonal antibodies on the 
one hand and the type I-IFN on the other hand, 
with the cellular IFN-R ; 

- washing the cells ; 

- determining the formation of a binding complex 
between the human cells and the type I-IFN, by 
counting the amount of attached labelled type I- . 
IFN. 

21. Process for the selection of a monoclonal antibody 
having the capacity to recognize the extra-cellular 
domain of the human IFN-R and having a neutralizing 
capacity against the antiproliferative activities of 
the type I-IFN, on human 'cells characterized by the 
steps of : 

- allowing cells to grow in the presence of human 
type I-IFN and in the presence of a determined 
concentration of monoclonal antibodies according 
to anyone of claims 1 to 15 ; 

- counting the cells in order to detect an 
inhibition of the antiproliferative effect of the 
type I-IFN. 

22. Process for the selection of a monoclonal 
antibody having the capacity to recognize the extra- 
cellular domain of the human IFN-R and having a 
neutralizing capacity against the antiviral activities 
of the natural, non pathological or pathological type 
I-IFN on human cells, characterized by the steps of : 

- incubating cells with type I-IFN and monoclonal 
antibodies according to anyone of claims 1 to 15, 
in determined concentrations, for a time 
sufficient to allow the formation of a complex 
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between the monoclonal antibodies and the IFN-R of 
the human cells and/or between the type I-IFN and 
the IFN-R of the human cells ; 

infecting the above incubated cells with a 
determined concentration of a virus ; 
washing the cells ; 

resuspending the cells in culture medium ; 

incubating for a time sufficient to allow the 

replication of the virus ; 

lysing the cells and ; — 

measuring the virus replication or measuring the 

inhibition of the cytopathic effect* 
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ABRIDGMENT 

MONOCLONAL ANTIBODIES AGAINST THE INTERFERON 
RECEPTOR, WITH NEUTRALIZING ACTIVITY AGAINST 
TYPE I INTERFERON 

The invention relates to a monoclonal antibody 
directed against the human interferon class I receptor 
(IFN-R) characterized by the following properties : 

it recognizes the extracellular domain of the 

human IFN-R, and 

it has a neutralizing capacity against the 
biological properties of the human type I-IFN. 

It further concerns their use for the diagnosis. 
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' CTGCACGCATCTCCCCCGCCTCCCAC 

ATG ATG GTC CTC CTC CTG GGC GCG ACG ACC CTA GTG CTC GTC GCC GTG GGC CCA . 
MET KET Val Val Leu Leu Gly Ala Thr The Leu Val Leu Val Ala Val Gly Pro 



TGG GTC TTG TCC GCA GCC CCA GGT GGA AAA AAT CTA AAA TCT CCT CAA AAA GTA 
Trp Val Leu Ser Ala Ala Ala Gly Gly Lys Asn Leu Lys Ser Pro Gin Lys Val 



GAG GTC GAC ATC ATA GAT GAC AAC TTT ATC CTG AGG TGG AAC AGG AGC GAT GAG 
Glu Val Asp lie lie Asp Asp Asn Phe lie Leu Arg Trp Asn Arg Ser Asp Glu 



TCT GTC GGG AAT GTG ACT TTT TCA TTC GAT TAT CAA AAA ACT GGG ATG GAT AAT 
Ser Val Gly Asn Val Thr Phe Ser Phe Asp Tyr Gin Lys Thr Gly MET Asp Asn 



TGG ATA AAA TTG TCT GGG TGT CAG AAT ATT ACT AGT ACC AAA TGC AAC TTT TCT 
Trp lie Lys Lou Ser Gly Cys Gin Asn lie Thr Ser Thr Lys Cys Asn Phe Ser 



TCA CTC AAG CTG AAT GTT TAT GAA GAA ATT AAA TTG CGT ATA AGA GCA GAA AAA 
Ser Leu Lys Leu Asn Val Tyr Glu Glu He Lys Leu Arg He Arg Ala Glu Lys 

SS E E E £ 5 ~ a s S s « - « „ ccc jjj „ 

ss e ss s s e s si s e s e ss e s s s 

E S E S SJ E tSi Asp E E s 5 E E £ S E E 
E E 5JJ E E E E Ttp £ E E E 5 E E E E E 
EE E'SJ E E E £ E ^ K E E E E E.E E 

Cyl E vll °S f™ £° 1^ TG ° A " CCT CTC TAT ACT 

y uys vai Lys Ala Ala Leu Leu Thr Ser Trp Lys lie Gly Val Tyr Ser 

Sro* SIl Mil J GT rT A AAG ACC ACA G " GAA GAA "A CCT CCA CCA CAA AAT 

Pio vol His Cys He Lys Thr Thr Val Glu Asn Glu Leu Pro Pro Pro ctt Asn 

tic E "l ser eft E rlt G ^ ™ T C ™ "T AAA TCC CAT TAT ACA TAT 

vai ser Val Gin Asn Gin Asn Tyr Val Leu Lys Trp Asp Tyr Thr Tyr 



FIGURE 2A 
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GCA AAC ATG ACC TTT CAA GTT CAG TGG CTC CAC GCC TTT TTA 
Ala Asn JJET Thr Phe Gin Val Gin Trp Leu His Ala Phe Leu 



AGG AAT CCT 
Arg Asn Pro 



GGA AAC CAT TTG TAT AAA TGG AAA CAA ATA CCT CAC TGT GAA AAT 
Gly Asn His Leu Tyr Lys Trp Lys Gin lie Pro Asp Cys Glu Asn 



GTC AAA ACT 
Val Lys Thr 



ACC CAG TGT GTC TTT CCT CAA AAC GTT TTC CAA AAA GGA ATT TAC 
Thr Gin Cys Val Phe Pro Gin Asn Val phe Gin Lys Gly lie Tyr 



CTT CTC CGC 
Leu Leu Arg 





AGT GAT TCA TTC CAT ATC TAT ATC GGT GCT CCA AAA CAG TCT GGA AAC ACG CCT % 
Ser Asp Ser Phe His lie Tyr lie Gly Ala Pro Lys Gin Ser GXy Asn Thr Pro 



CTG ATC CAG GAT TAT CCA CTG ATT TAT GAA ATT ATT TTT TGG GAA AAC ACT TCA 
Val lie Gin Asp Tyr Pro Leu lie Tyr Glu lie lie Phe Trp Glu Asn Thr Ser 



AAT GCT GAG AGA AAA ATT ATC GAG AAA AAA ACT GAT GTT ACA GTT CCT AAT TTG 
Asn Ala Glu Arg Lys lie lie Glu Lys Lys Thr Asp Val Thr Val Pro Asn Leu 



AAA CCA CTG ACT GTA TAT TGT GTG AAA GCC AGA GCA CAC ACC ATG GAT GAA AAG 
Lys Pro Leu Thr Val Tyr Cys Val Lys Ala Arg Ala His Thr HET Asp Glu Lys 



CTG AAT AAA AGC AGT GTT TTT AGT GAC GCT GTA TGT GAG AAA ACA AAA CCA GGA 
Leu Asn Lys Ser Ser Val Phe Ser Asp Ala Val Cys Glu Lys Thr Lys Pro Gly 



AAT ACC TCT AAA TCAGCTACC 
Asn Thr Ser Lys. 




FIGURE 2B 
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CTCCACCCATCTCCCCCGCCTCCCAC 

ATG ATG GTC GTC CTC CTG GGC GCG ACG ACC CTA GTG CTC CTC GCC GTG GGC CCA 
ML"T MET Val Val Leu Leu Gly Ala Thr Thr Lcu Val Leu Val Ala val Gly Pro 

TGG GTG TTG TCC GCA GCC GCA GGT CGA AAA AAT CTA AAA TCT CCT CAA AAA GTA 
Trp Val Lcu Scr Ala Ala Ala Gly Gly Lys Asn Lcu Lys Ser Pro Gin Lys Val 



GAG GTC GAC ATC ATA GAT GAC AAC TTT ATC CTG AGG TGG AAC AGG AGC GAT GAG 
Glu Val Asp lie lie Asp Asp Asn Phe lie Leu Arg Trp Asn Arg Ser Asp Glu 



TCT GTC GGG AAT GTG ACT' TTT TCA TTC GAT TAT CAA AAA ACT GGG ATG GAT AAT 
Ser Val Gly Asn Val Thr Phe Ser Phe Asp Tyr Gin Lys Thr Gly MET Asp Asn** 



TGG ATA AAA TTG TCT GGG TGT CAG AAT ATT ACT AGT ACC AAA TGC AAC TTT TCT 
Trp He Lys Leu Ser Gly Cys Gin Asn He Thr Ser Thr Lys Cys Asn Phe Ser 



TCA CTC AAG CTG AAT GTT TAT GAA GAA ATT AAA TTG CGT ATA AGA GCA GAA AAA 
Ser Leu Lys Leu Asn Val Tyr Glu Glu He Lys Leu Arg He Arg Ala Glu Lys 

Si 25 SS EJ S » j» s; sir « K ST JS S S J5 ^ E 

ss ?s si s s st si sr. ut si s:. st s; tz a: ?r; si? t. 

SK X 27 S Si i£ £ - - s- «; « s ™ jj, cc, ™ « 
S iK ST S£ 22 21 ?S ^ - - - K - jj, gj ^ ^ ; „ 
S2 ST 5f K -J - - « - -j « E „ ffi ^ £ ^ 

SI lJO ^ SH £ K - - « «. jjj «. jjj j„ « « _ _ 
Si SIf SI ^ JK «■ - js - «; jjj ™ „ cc„ cc ; jj. 

- ~ - - - - as - srr 2: is s: « sr 
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III GUI £Z lie -Z* rT G f T ACA GTA GAA GAA ACT ^ CAA ACT GAT CAA 

lie Glu Asn lie Ser Thr He Ala Thr Val Glu Glu Thr Asn Glh Thr Asp Clo 

Aso H A J ^ l hC AGT TCC ^ ACT AGC CAA CAT T CA GGA AAT TAT TCT AAT 

Asp n*s Lys Lys Tyr Scr Sec Gin Thr Ser Gin Asp Ser Gly Asn Tyr Ser Asn 

si 2; si ss si s is si si si sj a; ss st-sb-** 

CCAGAAATCAACTCTCTCAACTATAACCTTTTTCAGC^ JiC^ 
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ANNEX 5 



Translation of the letter dated July 13, 2001, that was sent to the inventors 



Annex 5 : 

Translation of the letter that was sent t the inventors 
together with a copy of the supplemental declaration 



Re: US Patent No. US 5,919,453 of July 6, 1999 

Divisional Application N° 09/240,675 filed on February 2, 1999 
in the name of MEDISUP INTERNATIONAL N.V. 

Inventors: P. BENOIT, F. MEYER, D. MAGUIRE, I. PLAVEC, M.G. TOVEY 



Dear Sir : 

As an inventor named in the above-cited US patent, you have signed, on November 11, 
1994, a Declaration giving power to our Associates of the firm Foley & Lardner, so that they 
represent you before the American Patent Office. A copy of this Declaration is enclosed. 

Within the context of a divisional patent application, pertaining to specific peptides 
recognized by the monoclonal antibody 64G12, the American Examiner responsible for this 
file considers that this declaration is defective because certain handwritten corrections have 
been added thereto without being dated and initialled. Therefore, he asks us to provide a 
new declaration. 

You will hence find enclosed a copy of the text initially filed as well as a copy of the claims of 
the divisional application. 

You will find also a copy of a supplemental declaration, that we ask you to kindly send back 
to us after you have dated and signed it. We draw your attention to the content of the sixth 
paragraph of this declaration, that specifies that you have read and understood the 
specification and all the enclosed claims. 

Should you have any question concerning this matter, please do not hesitate to contact us. 
Moreover, should you decide not to sign this declaration, we thank you to kindly inform us. 

Sincerely yours, 



End.: -declaration of 1 1/1 1/94 

- text initially filed and claims of the divisional application 

- supplemental declaration 



VERIFICATION OF TRANSLATION 



I, Julia ANDRAL-ZIURYS, working at ERNEST GUTMANN-YVES PLASSERAUD 
S.A., 3 rue Chauveau-Lagarde, 75008 Paris (France), 

declare that I am conversant with the French and English languages and that to the 
best of my knowledge and belief the following (Annex 5) is a true translation of our 
registered letter that was sent to the last known address of each of the inventors in 
Annex 4. 

I further declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that wilful false 
statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code and that such wilful false 
statements may jeopardize the validity of this application or any patent issuing 
thereon. 



Paris, November 22, 2001 



Signature: 




Julia ANDRAL-ZIURYS 



ANNEX 6 



Declaration dated and signed by Mr. TOVEY on July 23, 2001. 



DECLARATION AND POWER OF ATTORNEY 



As a below named inventor, I HEREBY DECLARE: 

THAT my residence, post office address, and citizenship are as stated below next to my 

name; 

THAT I believe I am the original, first, and sole inventor (if only one inventor is named 
below) or an original, first, and joint inventor (if plural inventors are named below or in an 
attached Declaration) of the subject matter which is claimed and for which a patent is sought 
on the invention entitled 

MONOCLONAL ANTIBODIES AGAINST THE INTERFERON RECEPTOR, 
WITH NEUTRALIZING ACTIVITY AGAINST TYPE I INTERFERON 

(Attorney Docket No. 01 7283/01 23) 

the specification of which (check one) 

Is attached hereto. 

X Was filed on March 30, 1993 as Application Serial No. 
PCT/EP93/00770 and was amended on (if applicable). 

THAT I do not know and do not believe that the same invention was ever known or 
used by others in the United States of America, or was patented or described in any printed 
publication in any country, before I (we) invented it; 

THAT I do not know and do not believe that the same invention was patented or 
described in any printed publication in any country, or in public use or on sale in the United 
States of America, for more than one year prior to the filing date of this United States 
application; 

THAT I do not know and do not believe that the same invention was first patented or 
made the subject of an inventor's certificate that issued in any country foreign to the United 
States of America before the filing date of this United States application if the foreign 
application was filed by me (us), or by my (our) legal representatives or assigns, more than 
twelve months (six months for design patents) prior to the filing date of this United States 
application; 

THAT I have reviewed and understand the contents of the above-identified specification, 
including the claim(s), as amended by any amendment specifically referred to above; 

THAT I believe that the above-identified specification contains a written description of 
the invention, and of the manner and process of making and using it, in such full, clear, concise, 
and exact terms as to enable any person skilled in the art to which it pertains, or with which it 
is most nearly connected, to make and use the invention, and sets forth the best mode 
contemplated by me of carrying out the invention; and 

THAT I acknowledge the duty to disclose to the U.S. Patent and Trademark Office all 
information known to me to be material to patentability as defined in Title 37, Code of Federal 
Regulations, §1 .56. 



Application Serial No. 09/240,675 



Atty. Dkt. No. 017283/0123 



I HEREBY CLAIM foreign priority benefits under Title 35, United States Code §1 19(a)-(d) 
or § 365(b) of any foreign application(s) for patent or inventor's certificate, or § 365(a) of any 
PCT international application which designated at least one country other than the United States 
of America, listed below and have also identified below any foreign application for patent or 
inventor's certificate or of any PCT international application having a filing date before that of 
the application on which priority is claimed. 



I Prior Foreign 

Application Number 


Country 


Foreign Filing Date 


Priority 
Claimed? 


Certified I 
Copy I 
Attached? | 


92400902.0 


European 


31 /March/1 992 


Yes 


NO 























I HEREBY CLAIM the benefit under Title 35, United States Code § 119(e) of any United 
States provisional application(s) listed below. 



U.S. Provisional Application Number 


Filing Date 















I HEREBY CLAIM the benefit under Title 35, United States Code, §120 of any United 
States application(s), or § 365(c) of any PCT international application designating the United 
States of America, listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCT International application in the 
manner provided by the first paragraph of Title 35, United States Code, § 1 12, I acknowledge 
the duty to disclose information which is material to patentability as defined in Title 37, Code of 
Federal Regulations, § 1.56 which became available between the filing date of the prior 
application and the national or PCT international filing date of this application. 



| U.S. Parent 

Application Number 


PCT Parent 
Application Number 


Parent 
Filing Date 


Parent 
Patent Number 



























I HEREBY APPOINT the following registered attorneys and agents of the law firm of 
FOLEY & LARDNER: 



STEPHEN A. BENT 


Reg. No. 


29,768 


DAVID A. BLUMENTHAL 


Reg. No. 


26,257 


BETH A. BURROUS 


Reg. No. 


35,087 


ALAN 1. CANTOR 


Reg. No. 


28,163 


WILLIAM T. ELLIS 


Reg. No. 


26,874 


JOHN J. FELDHAUS 


Reg. No. 


28,822 


MICHAEL D. KAMINSKI 


Reg. No. 


32,904 


LYLE K. KIMMS 


Reg. No. 


34,079 


KENNETH E. KROSIN 


Reg. No. 


25,735 
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002.566041.1 



Application Serial No. 09/240,675 



Atty. Dkt. No. 017283/0123 



JOHNNY A. KUMAR 
JACK LAHR 
GLENN LAW 
PETER G. MACK 
STEPHEN B. MAEBIUS 
BRIAN J. MC NAMARA 
SYBIL MELOY 
RICHARD C. PEET 
GEORGE E. QUILLIN 
ANDREW E. RAWLINS 
BERNHARD D. SAXE 
CHARLES F. SCHILL 
RICHARD L. SCHWAAB 
MICHELE M. SIMKIN 
HAROLD C. WEGNER 



Reg. 
Reg. 
Reg. 
Reg. 
Reg. 
Reg. 
Reg. 
Reg. 
Reg. 
Reg. 
Reg. 
Reg. 
Reg. 
Reg. 
Reg. 



No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 



34,649 
19,621 
34,371 
26,001 
35,264 
32,789 
22,749 
35,792 
32,792 
34,702 
28,665 
27,590 
25,479 
34,717 
25,258 



to have full power to prosecute this application and any continuations, divisions, reissues, and 
reexaminations thereof, to receive the patent, and to transact all business in the United States 
Patent and Trademark Office connected therewith. 

I request that all correspondence be directed to: 



I UNDERSTAND AND AGREE THAT the foregoing attorneys and agents appointed by me 
to prosecute this application do not personally represent me or my legal interests, but instead 
represent the interests of the legal owner(s) of the invention described in this application. 

I FURTHER DECLARE THAT all statements made herein of my own knowledge are true, 
and that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code, and that such willful false statements may jeopardize the validity of the 
application or any patent issuing thereon. 

Name of first inventor Patrick BENOIT 

Residence Paris, France 

Citizenship FRANCE 

Post Office Address 24, rue Jonquoy, F-75014 Paris, France 
Inventor's signature 



Bernhard D. Saxe 

Foley & Lardner 

At Washington Harbour 

3000 K Street, NW, Suite 500 

Washington, DC 2000 



Telephone: 
Facsimile: 



202-672-5472 
202-672-5399 



Date 
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Name of second inventor 

Residence 

Citizenship 

Post Office Address 

Inventor's signature 

Date 

Name of third inventor 

Residence 

Citizenship 

Post Office Address 

Inventor's signature 

Date 

Name of fourth inventor 

Residence 

Citizenship 

Post Office Address 

Inventor's signature 

Date 

Name of fifth inventor 

Residence 

Citizenship 

Post Office Address 

Inventor's signature 

Date 



Francois MEYER 
Paris, France 
LUXEMBOURG 

3 Place du Pantheon, F-75005 Paris, France 



Deborah MAGUIRE 
Paris, France 
AUSTRALIA 

24, rue Maitre-Albert, F-75005 Paris, France 



Ivan PLAVEC 
Fresnes, France 
CROATIA 

1, allee du Capitaine-Dupont F-92260 Fresnes, France 



Michael G. TOVEY 



Paris, France 



GREAT BRITAIN 



7, rue Lagrange, F-75005 Parte, France 




002.566041.1 
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ANNEX 7 



Copy of our letter of August 10, 2001, to Mr PLAVEC, at his new address in the U.S. 



ERNEST GUTMANN - YVES PLASSERAUD S.A. 

SOCIETE DE CONSEILS EN PROPRIETE INDUSTRIELLE 



E G Y P 



PARIS (SIEGE) : 

3, RUE CHAUVEAlf-LAGARDE 
F - 75008 PARIS 
TEiL : 33(0)1 44 51 18 00 
FAX : 33 (0)1 42 66 08 90 
e-mail : lnfo@egyp.fr 



LYON (AGEIMCE) : 
62, RUE DE BONNEL 
F - 69448 LYON CEDEX 03 
t£l : 33 (0)4 72 84 97 60 
FAX : 33 (0)4 72 84 97 65 



ALICANTE (AGENCE) : 

PLAZA DEL AYUNTAMIENTO 2-2°-2° 

ES - 03002 ALICANTE 

TEL: 34 965 230 611 

FAX : 34 965 230 639 



VIA FACSIMILE 
+ CONFIRMATION BY REGISTERED MAIL 



Mr. Ivan PLAVEC 

Senior Director, Functional Genomics 

Bioseek, Inc. 

863-C Mitten Road 

Burlingame, CA 94010 

U.S.A: 



VOIRE REFERENCE : 
NOIRE REFERENCE : 
l£ 



B1608ACA - AD/VMA/MNH 
August 10, 2001 



Re: "MONOCLONAL ANTIBODY ALPHA I FN:' 
US Patent No. 5,919,453 of July 6, 1999 

Divisional Application No. 09/240,675 filed on February 02, 1999 
in the name of: MEDISUP INTERNATIONAL N.V. 
Inventors: BENOIT, MEYER, MAGUIRE, PLAVEC, TOVEY 



BREVETS 
Ernest GUTMANN, cpl * 
Anne DESADC,cpl •« 
Carol ALMOND-MARTIN +" 
Julia ANDRAL-2URYS ° 
Florence LAZARD, cpl 
Jeanne VAILLANT, cpi * ° 
Uonnel BiROTHEAU 
Veronique MARCADE 
Denis BOURGAREL 
Carole SELLING 

. MARQUES, DESSIN5 
\ ET MQDELES 
Yves, PLASSERAUD, cpl * « 
Marline DEHAUT. cpl * 
Vlrglnle ZANCAN, cpl<> 
Nathalie RfVCAUD 
Benjamin FONTAINE® 
Chrlstophe PELESE 



Dear Mr. Plavec: 

Thank you for your facsimile of August 6, 2001 , in reply to our phone message. 

We are the representatives of MEDISUP INTERNATIONAL N.V. regarding patent 
applications for the above mentioned invention, of which you are one of the inv ntors. 

Please find enclosed our letter of July 13, 2001 that we sent to your former address, 
transmitting to you a new "Declaration and Power of Attorney" in substitution of the 
declaration you signed on November 11,1 994. As you can read from our letter, this 
new oath is required by the United States Patent and Trademark Office. So, pi ase 
return to us this new declaration signed and dated as soon as possible. 

Please also complete your personal address by hand and date and initial after this 
completion. 



DOCUMENTATION 
ETVEILLE TECHNOLOGIQUE 
Jean-Charles THEODET 



Should you have any questions concerning this matter, please do not hesitate to 
contact us. 



Yours sincerely, 



•mandatalre agree OEB/EPO 
°US patent attorney 
euopeen en marques 
OHMI/OHIM 

m Agence de Lyon 
R Agence tfAIicante 




V§ronique MARCAD£ 



Julia AN D RAL-ZI U R YS 



SOCIETE ANONYME 
AU CAPITAL DE 3 00O 000 F 
RCS PARIS B 332 417 500 
APE 741 A 



End. : our letter of 13.07.01 and enclosures 



Acquisition et defense des droits. strategic de protection, liberte d'explottatbn 
et recherches de disponibilite, oppositions, consultations, contrats et audits 



ANNEX 8 



Declaration signed and dated by Mr PLAVEC on August 27, 2001. 



DECLARATION AND POWER OF ATTORNEY 



As a below named inventor, I HEREBY DECLARE: 

THAT my residence, post office address, and citizenship are as stated below next to my 

name; 

THAT I believe I am the original, first, and sole inventor {if only one inventor is named 
below) or an original, first, and joint inventor (if plural inventors are named below or in an 
attached Declaration) of the subject matter which is claimed and for which a patent is sought 
on the invention entitled 

MONOCLONAL ANTIBODIES AGAINST THE INTERFERON RECEPTOR, 
WITH NEUTRALIZING ACTIVITY AGAINST TYPE I INTERFERON 

(Attorney Docket No, 017283/0123) 



the specification of which (check one) 

Is attached hereto. 

X Was filed on March 30, 1993 as Application Serial No. 
PCT/EP93/00770 and was amended on (if applicable). 

THAT I do not know and do not believe that the same invention was ever known or 
used by others in the United States of America, or was patented or described in any printed 
publication in any country, before I (we) invented it; 

THAT I do not know and do not believe that the same invention was patented or 
described in any printed publication in any country, or in public use or on sale in the United 
States of America, for more than one year prior to the filing date of this United States 
application; 

THAT I do not know and do not believe that the same invention was first patented or 
made the subject of an inventor's certificate that issued in any country foreign to the United 
States of America before the filing date of this United States application if the foreign 
application was filed by me (us), or by my (our) legal representatives or assigns, more than 
twelve months (six months for design patents) prior to the filing date of this United States 
application; 

THAT I have reviewed and understand the contents of the above-identified specification, 
including the claim(s), as amended by any amendment specifically referred to above; 

THAT I believe that the above-identified specification contains a written description of 
the invention, and of the manner and process of making and using it, in such full, clear, concise, 
and exact terms as to enable any person skilled in the art to which it pertains, or with which it 
is most nearly connected, to make and use the invention, and sets forth the best mode 
contemplated by me of carrying out the invention; and 

THAT I acknowledge the duty to disclose to the U.S. Patent and Trademark Office all 
information known to me to be material to patentability as defined in Title 37, Code of Federal 
Regulations, §1.56. 



Application Serial No. 09/240,675 



Atty. Dkt. No. 017283/0123 



I HEREBY CLAIM foreign priority benefits under Title 35, United States Code §1 19(a)-(d) 
or § 365(b) of any foreign application(s) for patent or inventor's certificate, or §365{a) of any 
PCT international application which designated at least one country other than the United States 
of America, listed below and have also identified below any foreign application for patent or 
inventor's certificate or of any PCT international application having a filing date before that of 
the application on which priority is claimed. 



Prior Foreign 
Application Number 


Country 


Foreign Filing Date 


Priority 
Claimed? 


Certified 

Copy 
Attached? 


92400902.0 


European 


31/March/1992 


Yes 


NO 























I HEREBY CLAIM the benefit under Title 35, United States Code § 1 19(e) of any United 
States provisional application(s) listed below. 





Filing Date 


| U.S. Provisional Application Number 













I HEREBY CLAIM the benefit under Title 35, United States Code, §120 of any United 
States application(s), or § 365(c) of any PCT international application designating the United 
States of America, listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCT International application in the 
manner provided by the first paragraph of Title 35, United States Code, § 1 1 2, I acknowledge 
the duty to disclose information which is material to patentability as defined in Title 37, Code of 
Federal Regulations, § 1 .56 which became available between the filing date of the prior 
application and the national or PCT international filing date of this application. 



U.S. Parent 
Application Number 


PCT Parent 
Application Number 


Parent 
Filing Date 


Parent 
Patent Number 



























I HEREBY APPOINT the following registered attorneys and agents of the law firm of 
FOLEY & LARDNER: 



STEPHEN A. BENT 


Reg. No. 


29,768 


DAVID A. BLUMENTHAL 


Reg. No. 


26,257 


BETH A. BURROUS 


Reg. No. 


35,087 


ALAN I. CANTOR 


Reg. No. 


28,163 


WILLIAM T. ELLIS 


Reg. No. 


26,874 


JOHN J. FELDHAUS 


Reg. No. 


28,822 


MICHAEL D. KAMINSKI 


Reg. No. 


32,904 


LYLE K. KIMMS 


Reg. No. 


34,079 


KENNETH E. KROSIN 


Reg. No. 


25,735 
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Application Serial No. 09/240,675 



Atty. Dkt. No. 017283/0123 



JOHNNY A. KUMAR 
JACK LAHR 
GLENN LAW 
PETER G. MACK 
STEPHEN B. MAEBIUS 
BRIAN J. MC NAMARA 
SYBIL MELOY 
RICHARD C. PEET 
GEORGE E. QUILLIN 
ANDREW E. RAWLINS 
BERNHARD D. SAXE 
CHARLES F. SCHILL 
RICHARD L. SCHWAAB 
MICHELE M. SIMKIN 
HAROLD C. WEGNER 



Reg. No. 
Reg. No. 
Reg. No. 
Reg. No. 
Reg. No. 
Reg. No. 
Reg. No. 
Reg. No. 
Reg. No. 
Reg. No. 
Reg. No. 
Reg. No. 
Reg. No. 
Reg. No. 
Reg. No. 



34,649 
19,621 
34,371 
26,001 
35,264 
32,789 
22,749 
35,792 
32,792 
34,702 
28,665 
27,590 
25,479 
34,717 
25,258 



to have full power to prosecute this application and any continuations, divisions, reissues, and 
reexaminations thereof, to receive the patent, and to transact all business in the United States 
Patent and Trademark Office connected therewith. 

I request that all correspondence be directed to: 



I UNDERSTAND AND AGREE THAT the foregoing attorneys and agents appointed by me 
to prosecute this application do not personally represent me or my legal interests, but instead 
represent the interests of the legal owner(s) of the invention described in this application. 

I FURTHER DECLARE THAT all statements made herein of my own knowledge are true, 
and that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code, and that such willful false statements may jeopardize the validity of the 
application or any patent issuing thereon. 

Name of first inventor Patrick BENOIT 

Residence Paris, France 

Citizenship FRANCE 

Post Office Address 24, rue Jonquoy, F-75014 Paris, France 
inventor's signature 



Bernhard D. Saxe 

Foley & Lardner 

At Washington Harbour 

3000 K Street, NW, Suite 500 

Washington, DC 2000 



Telephone: 
Facsimile: 



202-672-5472 
202-672-5399 



Date 
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Name of second inventor 

Residence 

Citizenship 

Post Office Address 

Inventors signature 

Date 

Name of third inventor 

Residence 

Citizenship 

Post Office Address 

Inventor's signature 

Date 

Name of fourth inventor 

Residence 

Citizenship 

Post Office Address 

Inventor's signature 

Date 

Name of fifth inventor 

Residence 

Citizenship 

Post Office Address 

Inventor's signature 

Date 



Francois MEYER 



Paris, France 
LUXEMBOURG 

14, square Adanson, F-75005 Paris, France 



Deborah MAGUIRE 
Paris, France 
AUSTRALIA 

24, rue Maitre-Albert, F-75005 Paris, France 



Ivan PLAVEC 



f * 



CROATIA 



Michael G. TOVEY 



Paris, France 



GREAT BRITAIN 



6, rue des Quatrefages, F-75005 Paris, France 
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Acknowledgement of receipt n" 6156 2081 5FR of our registered mail of July 16, 2001 
to Mr. MEYER and collected on July 18, 2001. 



Ann x9 : 



Acknowledgement of receipt n° 6156 2081 5FR of our registered mail 
of July 16, 2001 to Mr. MEYER and collected on July 18 t 2001. 




ANNEX 10 



Translation from French into English of Annex ft 



VERIFICATION OF TRANSLATION 



I, Julia AN D RAL-Z I U RYS , working at ERNEST GUTMANN-YVES PLASSERAUD 
S.A., 3 rue Chauveau-Lagarde, 75008 Paris (France), 

declare that I am conversant with the French and English languages and that to the 
best of my knowledge and belief the following (Annex 10) is a true translation of the 
Acknowledgement of receipt n° 6156 2081 5FR (Annex 9) of our registered mail of 
July 16, 2001 to Mr. MEYER and collected on July 18, 2001. 

I further declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that wilful false 
statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code and that such wilful false 
statements may jeopardize the validity of this application or any patent issuing 
thereon. 



Paris, November 22, 2001 



Signature: 




Julia AN D RAL-Z I U RYS 



ANNEX 11 



Acknowledgement of receipt n" 6156 2268 8FR of the 2 nd sending of September 4, 
2001, of the same package to Mr. MEYER with the same enclosures, and collected on 
September 6, 2001. 



Annex 11 : Acknowledgement of receipt n° 61 56 2268 8FR of the 2 nd sending of 
September 4, 2001, of the same package to Mr. MEYER with the same 
enclosures, and collected September 6, 2001 . 



ANNEX 12 



Acknowledgement of receipt n° 6156 2426 4FR of the 3rd sending of October 5, 2001, 
of the same package to Mr MEYER with the same enclosures, collected on October 9, 
2001. 



Annex 12 : Acknowledgement of receipt n° 61 56 2426 4FR of the 3rd sending of 
October 5, 2001 , of the same package to Mr. MEYER with the same 
enclosures, collected on October 9, 2001. 



ANNEX 13 



Declaration dated and signed by Mr. MEYER on November 5, 2001. 



I 



DECLARATION AND POWER OF ATTORNEY 



As a below named inventor, I HEREBY DECLARE: 

THAT my residence, post office address, and citizenship are as stated below next to my 

name; 

THAT I believe I am the original, first, and sole inventor (if only one inventor is named 
below) or an original, first, and joint inventor (if plural inventors are named below or in an 
attached Declaration) of the subject matter which is claimed and for which a patent is sought 
on the invention entitled 

MONOCLONAL ANTIBODIES AGAINST THE INTERFERON RECEPTOR, 
WITH NEUTRALIZING ACTIVITY AGAINST TYPE I INTERFERON 

(Attorney Docket No. 017283/0123) 



the specification of which (check one) 

Is attached hereto. 

X Was filed on March 30, 1993 as Application Serial No. 
PCT/EP93/00770 and was amended on (if applicable). 

THAT I do not know and do not believe that the same invention was ever known or 
used by others in the United States of America, or was patented or described in any printed 
publication in any country, before I (we) invented it; 

THAT I do not know and do not believe that the same invention was patented or 
described in any printed publication in any country, or in public use or on sale in the United 
States of America, for more than one year prior to the filing date of this United States 
application; 

THAT I do not know and do not believe that the same invention was first patented or 
made the subject of an inventor's certificate that issued in any country foreign to the United 
States of America before the filing date of this United States application if the foreign 
application was filed by me (us), or by my (our) legal representatives or assigns, more than 
twelve months (six months for design patents) prior to the filing date of this United States 
application; 

THAT I have reviewed and understand the contents of the above-identified specification, 
including the claim(s), as amended by any amendment specifically referred to above; 

THAT I believe that the above-identified specification contains a written description of 
the invention, and of the manner and process of making and using it, in such full, clear, concise, 
and exact terms as to enable any person skilled in the art to which it pertains, or with which it 
is most nearly connected, to make and use the invention, and sets forth the best mode 
contemplated by me of carrying out the invention; and 

THAT I acknowledge the duty to disclose to the U.S. Patent and Trademark Office all 
information known to me to be material to patentability as defined in Title 37, Code of Federal 
Regulations, § 1 .56. 



Application Serial No. 09/240,675 



Atty. Dkt. No. 017283/0123 



I HEREBY CLAIM foreign priority benefits under Title 35, United States Code §1 19(a)-(d) 
or § 365(b) of any foreign application(s) for patent or inventor's certificate, or §365(a) of any 
PCT international application which designated at least one country other than the United States 
of America, listed below and have also identified below any foreign application for patent or 
inventor's certificate or of any PCT international application having a filing date before that of 
the application on which priority is claimed. 



Prior Foreign 
Application Number 


Country 


Foreign Filing Date 


Priority 
Claimed? 


Certified 

Copy 
Attached? 


92400902.0 


European 


31 /March/1 992 


Yes 


NO 























I HEREBY CLAIM the benefit under Title 35, United States Code § 1 19(e) of any United 
States provisional appiication(s) listed below. 



U.S. Provisional Application Number 


Filing Date 















I HEREBY CLAIM the benefit under Title 35, United States Code, §120 of any United 
States application(s), or § 365(c) of any PCT international application designating the United 
States of America, listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCT International application in the 
manner provided by the first paragraph of Title 35, United States Code, § 1 1 2, I acknowledge 
the duty to disclose information which is material to patentability as defined in Title 37, Code of 
Federal Regulations, § 1.56 which became available between the filing date of the prior 
application and the national or PCT international filing date of this application. 



U.S. Parent 
Application Number 


PCT Parent 
Application Number 


Parent 
Filing Date 


Parent 
Patent Number 



























I HEREBY APPOINT the following registered attorneys and agents of the law firm of 
FOLEY & LARDNER: 



STEPHEN A. BENT 


Reg. No. 


29,768 


DAVID A. BLUMENTHAL 


Reg. No. 


26,257 


BETH A. BURROUS 


Reg. No. 


35,087 


ALAN I. CANTOR 


Reg. No. 


28,163 


WILLIAM T. ELLIS 


Reg. No. 


26,874 


JOHN J. FELDHAUS 


Reg. No. 


28,822 


MICHAEL D. KAMINSKI 


Reg. No. 


32,904 


LYLE K. KIMMS 


Reg. No. 


34,079 


KENNETH E. KROSIN 


Reg. No. 


25,735 
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Application Serial No. 09/240,675 



Atty. Dkt. No. 017283/0123 



JOHNNY A. KUMAR 
JACK LAHR 
GLENN LAW 
PETER G. MACK 
STEPHEN B. MAEBIUS 
BRIAN J. MC NAMARA 
SYBIL MELOY 
RICHARD C. PEET 
GEORGE E. QUILLIN 
ANDREW E. RAWLINS 
BERNHARD D. SAXE 
CHARLES F. SCHILL 
RICHARD L. SCHWAAB 
MICHELE M. SIMKIN 
HAROLD C. WEGNER 



Reg 
Reg 
Reg 
Reg 
Reg 
Reg 
Reg 
Reg 
Reg 
Reg 
Reg 
Reg 
Reg 
Reg 
Reg 



. No. 
. No. 
. No. 
. No. 
. No. 
. No. 
. No. 
. No. 
. No. 
. No. 
. No. 
. No. 
. No. 
. No. 
. No. 



34,649 
19,621 
34,371 
26,001 
35,264 
32,789 
22,749 
35,792 
32,792 
34,702 
28,665 
27,590 
25,479 
34,717 
25,258 



to have full power to prosecute this application and any continuations, divisions, reissues, and 
reexaminations thereof, to receive the patent, and to transact all business in the United States 
Patent and Trademark Office connected therewith. 

I request that all correspondence be directed to: 



I UNDERSTAND AND AGREE THAT the foregoing attorneys and agents appointed by me 
to prosecute this application do not personally represent me or my legal interests, but instead 
represent the interests of the legal owner(s) of the invention described in this application. 

I FURTHER DECLARE THAT all statements made herein of my own knowledge are true, 
and that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 1 8 of the 
United States Code, and that such willful false statements may jeopardize the validity of the 
application or any patent issuing thereon. 

Name of first inventor Patrick BENOIT 

Residence Paris, France 

Citizenship FRANCE 

Post Office Address 24, rue Jonquoy, F-75014 Paris, France 
Inventor's signature 



Bernhard D. Saxe 

Foley & Lardner 

At Washington Harbour 

3000 K Street, NW, Suite 500 

Washington, DC 2000 



Telephone: 
Facsimile: 



202-672-5472 
202-672-5399 



Date 
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Name of second inventor 

Residence 

Citizenship 

Post Office Address 

Inventor's signature 

Date 

Name of third inventor 

Residence 

Citizenship 

Post Office Address 

Inventor's signature 

Date 

Name of fourth inventor 

Residence 

Citizenship 

Post Office Address 

Inventor's signature 

Date 

Name of fifth inventor 

Residence 

Citizenship 

Post Office Address 

Inventor's signature 

Date 



Francois MEYER 
Paris, France 
LUXEMBOURG 

3 Piace du Pantheon, F-75005 Paris, France 



Deborah MAGUIRE 
Paris, France 
AUSTRALIA 

24, rue Maitre-AIbert, F-75005 Paris, France 



Ivan PLA VEC 
Fresnes, France 
CROATfA 

1, allee du Capitaine-Dupont F-92260 Fresnes, France 



Michael G. TOVEY 
Paris, France 
GREAT BRITAIN 

7, rue Lagrange, F-75005 Paris, France 



002.566041.1 
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ANNEX 14 



Our registered mail of July 16, 2001 to Mr. BENOIT that was not collected by the latter 
and returned to us. On the back of the envelope, the acknowledgement of receipt 
indicates that the mail was not asked for. 




GYP 



ERNEST GUTMANN - YVES PLASSERAUD S.A. 

SOCIETE DE CONSEILS EN PROPRIETE INDUSTRtELLE 



PARIS (SIEGE) : 

3, RUE CHAUVEAU-LAGARDE 
F - 75008 PARIS 
TEL : 33(0)1 44 51 18 00 
FAX : 33 (0)1 42 66 08 90 
e-mail : info@egyp.fr 



Par RECOMMANDE A/R 



LYON (AGENCE) : 
62, RUE DE BONNEL 
F - 69448 LYON CEDEX 03 
TEL. : 33 (0)4 72 84 97 60 
FAX : 33 (0)4 72 84 97 65 



ALICANTE (AGENCE) : 

PLAZA DEL AYUNTAMIENTO 2-2°- 

ES - 03002 ALICANTE 

TEL. : 34 965 230 611 

FAX : 34 965 230 639 



Monsieur Patrick BENOIT 
24 rue Jonquoy 



75014 PARIS 



VOTRE REFERENCE : 
NOTRE REFERENCE : 



B1608ACA - JAZ/VMA/PAD 
13 juillet 2001 



BREVETS 
Ernest GUTMANN, cpi ' 
Anne DESAIX, cpi*° 
Carol ALMOND-MARTIN T(1 > 
Julia ANDRAL-ZIURYS ° 
Florence LAZARD, cpl 
Jeanne VAILLANL cpi *° 
Veronique MARCADE 
Denis BOURGAREL 
Carole SELLIN 0 ' 



MARQUES, DESSINS 
ET MODELES 
Yves PLASSERAUD, cpi *° 
Martine DEHAUT, cpi ° 
Virginle ZANCAN, cpi ° 
Nathalie PACAUD 
Benjamin FONTAINE ro 
Chrtstophe PELESE 



DOCUMENTATION 
ET VEILLE TECHNOLOGIQUE 
Jean-Charles THEODET 



*mandataire agree OEB/EPO 
°US patent attorney 
] europeen en marques 
OHMI/OHIM 



Objet : Brevet americain n° US 5,919,453 du 6 juillet 1999 

Demande divisionnaire n° 09/240,675 deposee le 2 fevrier 1999 

au nom de MEDISUP INTERNATIONAL N.V. 

Inventeurs :BENOIT, MEYER, MAGUIRE, PLAVEC, TOVEY 



Cher Monsieur, 

En tant qu'inventeur designe dans le brevet americain cite en reference, vous 
avez signe, le 11 novembre 1994, une declaration donnant pouvoir a nos 
correspondants de la societe Foley & Lardner, afin qu'ils vous represented aupres 
de I'Office Americain des Brevets. Une copie de cette declaration est ci-jointe. 

Dans le cadre d'une demande de brevet divisionnaire, portant sur des 
peptides particuliers reconnus par Tanticorps monoclonal 64G12, TExaminateur 
americain en charge de ce dossier considere que cette declaration est defectueuse 
car certaines corrections manuscrites y ont ete apportees sans etre datees et 
paraphees. II nous demande done de lui fournir une nouvelle declaration. 

Vous trouverez done ci-joint, une copie du texte initialement depose ainsi 
qu'une copie des revendications de la demande divisionnaire. Vous trouverez aussi 
un exemplaire d'une declaration supplementaire, que nous vous prions de bien 
vouloir nous renvoyer apres I'avoir datee et signee. Nous attirons votre attention sur 
le contenu du sixieme paragraphe de cette declaration, qui precise que vous avez lu 
et compris la description et I'ensemble des revendications ci-jointes. Si vous avez la 
moindre question a ce sujet, n'hesitez pas a nous contacter. Par ailleurs, si vous 



1 'Agence de Lyon 
^Agence d'Alicante 



SOCtETE ANONYME 
AU CAPITAL DE 3 000 000 F 
RCS PARIS B 332 417 500 



Acquisition et defense des droits, strategie de protection, liberie d 'exploitation 
ape 74i a et recherches de disponibilite, oppositions, consultations, contrats et audits 



decidez de ne pas signer cette declaration, nous vous remercions de bien vouloir 
nous en avertir. 

Veuillez agreer, Cher Monsieur, I'expression de nos meilleures salutations. 




Veronique MARCAD£ Julia ANDRAL-ZIURYS 



P.J. : - Declaration du 1 1/1 1/94 

-Texte initialement depose et revendications de la demande 

divisionnaire 
- Declaration supplementaire 



DECLARATION AND POWER OF ATTORNEY 



As a below named inventor, I HEREBY DECLARE: 

THAT my residence, post office address, and citizenship are as stated below next to my 

name; 

THAT I believe I am the original, first, and sole inventor (if only one inventor is named 
below) or an original, first, and joint inventor (if plural inventors are named below or in an 
attached Declaration) of the subject matter which is claimed and for which a patent is sought 
on the invention entitled 

MONOCLONAL ANTIBODIES AGAINST THE INTERFERON RECEPTOR, 
WITH NEUTRALIZING ACTIVITY AGAINST TYPE I INTERFERON 

(Attorney Docket No. 017283/0123) 

the specification of which (check one) 

Is attached hereto. 

X Was filed on March 30 f 1993 as Application Serial No. 
PCT/EP93/00770 and was amended on (if applicable). 

THAT I do not know and do not believe that the same invention was ever known or 
used by others in the United States of America, or was patented or described in any printed 
publication in any country, before I (we) invented it; 

THAT I do not know and do not believe that the same invention was patented or 
described in any printed publication in any country, or in public use or on sale in the United 
States of America, for more than one year prior to the filing date of this United States 
application; 

THAT I do not know and do not believe that the same invention was first patented or 
made the subject of an inventor's certificate that issued in any country foreign to the United 
States of America before the filing date of this United States application if the foreign 
application was filed by me (us), or by my (our) legal representatives or assigns, more than 
twelve months (six months for design patents) prior to the filing date of this United States 
application; 

THAT I have reviewed and understand the contents of the above-identified specification, 
including the claim(s), as amended by any amendment specifically referred to above; 

THAT I believe that the above-identified specification contains a written description of 
the invention, and of the manner and process of making and using it, in such full, clear, concise, 
and exact terms as to enable any person skilled in the art to which it pertains, or with which it 
is most nearly connected, to make and use the invention, and sets forth the best mode 
contemplated by me of carrying out the invention; and 

THAT I acknowledge the duty to disclose to the U.S. Patent and Trademark Office all 
information known to me to be material to patentability as defined in Title 37, Code of Federal 
Regulations, §1 .56. 



Application Serial No. 09/240,675 



Atty. Dkt. No. 017283/0123 



I HEREBY CLAIM foreign priority benefits under Title 35, United States Code §1 19(a)-(d) 
or § 365(b) of any foreign application(s) for patent or inventors certificate, or §365(a) of any 
PCT international application which designated at least one country other than the United States 
of America, listed below and have also identified below any foreign application for patent or 
inventor's certificate or of any PCT international application having a filing date before that of 
the application on which priority is claimed. 



Prior Foreign 
Application Number 


Country 


Foreign Filing Date 


Priority 
Claimed? 


Certified 

Copy 
Attached? 


92400902.0 


European 


31 /March/1 992 


Yes 


NO 























I HEREBY CLAIM the benefit under Title 35, United States Code § 1 19(e) of any United 
States provisional application(s) listed below. 



U.S. Provisional Application Number 


Filing Date 















I HEREBY CLAIM the benefit under Title 35, United States Code, §120 of any United 
States application(s), or § 365(c) of any PCT international application designating the United 
States of America, listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCT International application in the 
manner provided by the first paragraph of Title 35, United States Code, § 1 1 2, I acknowledge 
the duty to disclose information which is material to patentability as defined in Title 37, Code of 
Federal Regulations, § 1.56 which became available between the filing date of the prior 
application and the national or PCT international filing date of this application. 



U.S. Parent 
Application Number 


PCT Parent 
Application Number 


Parent 
Filing Date 


Parent 
Patent Number 



























I HEREBY APPOINT the following registered attorneys and agents of the law firm of 
FOLEY & LARDNER: 



STEPHEN A. BENT 


Reg. 


No. 


29,768 


DAVID A. BLUMENTHAL 


Reg. 


No. 


26,257 


BETH A. BURROUS 


Reg. 


No. 


35,087 


ALAN 1. CANTOR 


Reg. 


No. 


28,163 


WILLIAM T. ELLIS 


Reg. 


No. 


26,874 


JOHN J. FELDHAUS 


Reg. 


No. 


28,822 


MICHAEL D. KAMINSKI 


Reg. 


No. 


32,904 


LYLE K. KIMMS 


Reg. 


No. 


34,079 


KENNETH E. KROSIN 


Reg. 


No. 


25,735 
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JOHNNY A. KUMAR 
JACK LAHR 
GLENN LAW 
PETER G. MACK 
STEPHEN B. MAEBIUS 
BRIAN J. MC NAMARA 
SYBIL MELOY 
RICHARD C. PEET 
GEORGE E. QUILLIN 
ANDREW E. RAWLINS 
BERNHARD D. SAXE 
CHARLES F. SCHILL 
RICHARD L. SCHWAAB 
MICHELE M. SIMKIN 
HAROLD C. WEGNER 



Reg. No 
Reg. No, 
Reg. No 
Reg. No 
Reg. No 
Reg. No 
Reg. No 
Reg. No, 
Reg. No, 
Reg. No, 
Reg. No, 
Reg. No, 
Reg. No, 
Reg. No, 
Reg. No. 



34,649 
19,621 
34,371 
26,001 
35,264 
32,789 
22,749 
35,792 
32,792 
34,702 
28,665 
27,590 
25,479 
34,717 
25,258 



to have full power to prosecute this application and any continuations, divisions, reissues, and 
reexaminations thereof, to receive the patent, and to transact all business in the United States 
Patent and Trademark Office connected therewith. 

I request that all correspondence be directed to: 



I UNDERSTAND AND AGREE THAT the foregoing attorneys and agents appointed by me 
to prosecute this application do not personally represent me or my legal interests, but instead 
represent the interests of the legal owner(s) of the invention described in this application. 

I FURTHER DECLARE THAT all statements made herein of my own knowledge are true, 
and that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code, and that such willful false statements may jeopardize the validity of the 
application or any patent issuing thereon. 

Name of first inventor Patrick BENOIT 

Residence Paris, France 

Citizenship FRANCE 

Post Office Address 24, rue Jonquoy, F-75014 Paris, France 

Inventor's signature V 



Bernhard D. Saxe 

Foley & Lardner 

At Washington Harbour 

3000 K Street, NW, Suite 500 

Washington, DC 2000 



Telephone: 
Facsimile: 



202-672-5472 
202-672-5399 



Date 
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Name of second inventor 

Residence 

Citizenship 

Post Office Address 

Inventor's signature 

Date 

Name of third inventor 

Residence 

Citizenship 

Post Office Address 

Inventor's signature 

Date 

Name of fourth inventor 

Residence 

Citizenship 

Post Office Address 

Inventor's signature 

Date 

Name of fifth inventor 

Residence 

Citizenship 

Post Office Address 

Inventor's signature 

Date 



Francois MEYER 



Paris, France 
LUXEMBOURG 

3 Place du Pantheon, F-75005 Paris, France 



Deborah MAG U I RE 



Paris, France 
AUSTRALIA 

24, rue Maitre-Albert, F-75005 Paris, France 



Ivan PLA VEC 
Fresnes, France 
CROATIA 

1, a/fee du Capitaine-Dupont F-92260 Fresnes, France 



Michael G. TOVEY 
Paris, France 
GREAT BRITAIN 

7, rue Lagrange, F-75005 Paris, France 
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DECLARATION AND POWER OF ATTORNEY 

As a b low named inventor. I hereby declare that: 

ttSfc as stated below next to my nan, . 

AGAINST TYPE liNfE&BoN A ' NST mE INTERFER ON RECEPTOR, WITH NEUTRALIZING ACrrvn 

the specification of which (check one) ^ KH 



is attached hereto - 

%^S)° a ***** ™ - Application Serial No. P^EPSM 



WMAL 



and was amended on 



US&SL life*" P™^ benefta tinder Title as c^. . _ 



PRIOR FOREIGN APPLICATION® 



■~--v r s) for 
having & 



or invcntor'i 




I hereby claim the benefit under TSti<- i< it„v . 0 . ^_ _ ^ — I 

patentabihtv as defined in Title 37Co^ofPterfS«? ^"^Se the duty to disclose ^SlnSo^^h J^E-SS??' P rovid «* by the fiS 
^-»-£-»Crta 5 156 which occu^d ^J£™g*tt 




creby 
patent , 
j-ehfhaus, R< 



: '^au S Refr No. 28.822^0^^™^^^ 



«*, Reg. No. 31.2*8; Beretarfb*^. r^;™*; 



|Post Office AddresT 

2< /we 7o/ig«ay, F-75014 Paris, France 



country of Citizenship 
FRANCE 



Signatures sh uld conform to names as typewritten H aaa .- , ■ 

as typewritten. B9 Additional mventors on attached Page 2. 



11 1J :M. »m«7."« 



SAND02 AGRO INC 



*» Vw *.* V|| 



r\ i ' i || * w1N*im nl I hitd Inventor 

LkXvr^h l^ebborah-MAGUIRE 




W '94 10:51 



i 



PAGE 2 



bull Name or Second Inventor" 
Francois MEYER 

Kesidenc Address 

Paris, France 
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Signature of Second Inventor 



rosi urnce Address 

14, square Adanson, F-75QQ5 Paris, France 



country f Citizenship" 
FRANCE 



tun Name of ihird Inventor 
Debborah MAGU1RE 




5, rue des Quatrefages, F-75005 Paris, France 
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Attorney Docket No. 017283/0123 
Applicant: Patrick BENOIT et al. 



IN THE CLAIMS. 



I 



Please delete claims 1-22 and insert the following new claims: 

—23. A peptide or polypeptide which is a fragment of the extracellular portion of 
the IFN-R of SEQ ID NO: 2, said peptide or polypeptide consisting of amino acid residue 
27 to amino acid residue 427 of SEQ ID NO: 1 or 2 or a portion thereof; wherein said 
peptide or polypeptide specifically binds to monoclonal antibody 64G12 (deposited at the 
ECACC under no. 92022605). 



24. A peptide or polypeptide as claimed in claim 23, consisting of amino acid 
residue 27 to amino acid residue 229 of SEQ ID NO: 1 or 2 or a portion thereof. 

25. A peptide or polypeptide which is a fragment of the extracellular portion of the 
IFN-R of SEQ ID NO: 2, said peptide or polypeptide consisting of amino acid residue 1 to 
amino acid residue 229 of SEQ ID NO: 1 or 2 or a portion thereof; wherein said peptide or 
polypeptide specifically binds to monoclonal antibody 64G12. 

26. An analogue of a peptide or polypeptide as claimed in claim 23, which is 
derived from said peptide or polypeptide by substitution of one or more amino acid residues 
and which retains the ability to specifically bind to monoclonal antibody 64G12. 

27. A method of producing a monoclonal antibody, comprising immunizing an 
animal with a peptide or polypeptide as claimed in claim 23, fusing spleen cell from the 
immunized animal with myeloma cells, isolating hybridoma cells which produce antibodies, 
and selecting and purifying monoclonal cell lines producing antibodies which specifically 
bind to said peptide or polypeptide. 

28. A method of producing a monoclonal antibody, comprising contacting 
stimulated B-lymphocytes in vitro with a peptide or polypeptide according to claim 23, 
fusing the resultant B-lymphocytes with B-lymphocytes immortalized with Epstein-Barr 
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f Applicant: Patrick BENOIT et al. 

virus, isolating hybridoma cells which produce antibodies, and selecting and purifying 
monoclonal cell lines producing antibodies which specifically bind to said peptide or 
polypeptide. — 

IN THE ABSTRACT 

Please insert the Abstract provided on the attached sheet. 

REMARKS 

, The Examiner is respectfully requested to enter the above amendments prior to, 

examination of the instant application. Support for the amendments is present throughout 
the specification, in particular at pages 10-11. 



Respectfully submitted, 



February 2. 1999 




Date Bernhard D. Saxe 

Reg. No. 28,665 

FOLEY & LARDNER 
3000 K Street, N.W. 
Suite 500 

Washington, D.C. 20007-5109 
Tel: (202) 672-5300 
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Applicant: Patrick BENOIT et al. 

ABSTRACT OF THE DISCLOSURE 

A monoclonal antibody is provided which is directed against the human interferon 
type I receptor (IFN-R), which recognizes the extracellular domain of the human IFN-R 
and which has neutralizing capacity against the biological properties of human type I-IFN. 
Diagnostic and therapeutic applications for the monoclonal antibody also are provided. 
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'V 

1 

MONOCLONAL ANTIBODIES AGAINST THE INTERFERON 
RECEPTOR, WITH NEUTRALIZING ACTIVITY AGAINST 
TYPE I INTERFERON 

The interferons (IFN) constitute a group of 
secreted proteins which exhibit a wide range of 
biological activities and are characterized by their 
capacity to induce an antiviral state in vertebrate 
cells (I. Gresser and M.G. Tovey Biochem Biophys. Acta 
516 :231, 1978). There are three antigenic classes of 
IFN : alpha (a), beta (0) and gamma. IFNa and IFN/? 
, together are known as the type I interferon. 

Natural type I human interferon comprises 12 or 
more closely related proteins encoded by distinct genes 
with a high degree of structural homology (Weissmann 
and Weber, Prog. Nucl. Acid. Res. Mol. Biol. 33:251, 
1986) . 

The human IFNa locus comprises two subfamilies. 
The first subfamily consists of 14 non allelic genes 
and 4 pseudogenes having at least 80% homology. The 
second subfamily, all or omega (u>) , contains 5 
pseudogenes and 1 functional gene which exhibits 7 0% 
homology with the IFNa genes (Weissmann and Weber 
1986) . 

The subtypes of IFNa have different specific 
activities but they possess the same biological 
spectrum (Streuli et al. PNAS-USA 78:2848, 19?1) and 
have the same cellular receptor (Agnet M. et al. in 
"Interferon 5" Ed. I. Gresser p. 1-22, Academic Press, 
London 1983) . 

The interferon 0 (IFN0) is encoded by a single 
gene which has approximately 50% homology with the IFNa 
genes. 

The interferon a subtypes and interferon 0 bind to 
the same receptor on the cell surface. 
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The interferon gamma (IFN gamma) is also encoded 
by a single copy, which has little homology with the 
IFNa and IFN/? genes. The receptor for IFN gamma is 
distinct from the receptor of the a and p interferons . 

For the purpose of the present invention the 
receptor of a and p classes of IFN will be designated 
IFN-R. This represents natural type I receptor. The 
group of proteins forming natural interferon a will be 
designated IFNa , and type I-IFN will represent both 
natural IFNa, IFNa?, and IFN/? . 

Despite the f act " that ' interferon is a potent 
antiviral agent, there is considerable evidence to 
suggest, that many of the characteristic symptoms of 
acute virus diseases such as upper respiratory tract 
infections are caused by an overproduction of 
interferon alpha. Furthermore, IFN alpha has been shown 
to contribute to the pathogenesis of certain chronic 
virus infections in experimental animals and the 
available evidence suggests that this is also the case 
for certain human chronic virus diseases such as those 
due to measles virus. 

The interferons a are also potent immuno- 
regulatory molecules which stimulate polyclonal B-cell 
activation, enhance NK cell cytotoxicity, inhibit T- 
cell functions, and modulate the expression of the 
major histocompatibility complex (MHC) class l 
antigens, all of which are implicated in the induction 
of autoimmunity and in graft rejection. The abnormal 
production of interferon a is associated with a number 
of autoimmune diseases and inflammatory disorders 
including systemic lupus erythematosus (SLE) , type I 
diabetes, psoriasis, rheumatoid arthritis, multiple 
sclerosis, Behcet's disease, aplastic anemia, the 
acquired immunodeficiency syndrome (AIDS) and severe 



combined immunodeficiency disease. The presence of 
interferon a in the serum of patients with systemic 
lupus is correlated with both the clinical and humoral 
signs of increased disease activity. The production of 
interferon a in HIV positive subjects is also highly 
predictive of disease evolution. 

Administration of interferon a has been reported 
to exacerbate underlying disease in patients with 
psoriasis and multiple sclerosis and to induce a SUE 
like syndrome in patients without a previous history of 
autoimmune disease. Interferon a has also been shown to 
induce glomerulonephritis in normal mice and to 
accelerate the outset of the spontaneous autoimmune 
disease of NZB/W mice. 

Interferon or is also produced during the course of 
graft-versus-host disease (GVHD) in parallel with the 
enhanced NK cell activity characteristic of systemic 
GVDH. Interferon a is the principal modulator of NK 
cell cytotoxicity and administration of interferon a 
has been shown to enhance the intestinal consequences 
of GVDH in normal mice. 

The object of the present invention is to provide 
new antagonists against the biological activities of 
the human type I-IFN. These antagonists could be used 
for therapeutical, including prophylaxis purposes, in 
cases where the type I-IFN (IFN a/0) is abnormaly 
produced and when this abnormal production is 
associated with pathological symptoms. Such antagonists 
could also be used for ^ the diagnosis of various* 
diseases or for the study of the evolution of such 
diseases. 

In order to define such antagonists, the inventors 
have taken into account the fact that the human natural 
type I-IFN is in fact constituted of a mixture of 
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interferons (subspecies) and the fact that the 
composition of this association of different subtypes 
of interferons varies both quantitatively and 
qualitatively. 

Some natural interferons, such as the ones 
secreted by Namalwa cells (Namalwa interferon) or 
leukocyte (leucocyte interferon) have been studied in 
detail (N.B. Finter and K.H. Fautes, Interferon 2, 
1980, p. 65-79 I. Gresser Editor Academic Press ; K. 
Cantell et al, Interferon 1, 1979 p. 2-25, I. Gresser 
Editor Academic Press) and were used by the inventors 
to define natural type I interferons. 

In some pathological cases, like AIDS , interferons 
having some special properties have been described 
(O.T. Preble et al, Annals of New-York Academy of 
^Sciences p. 65-75) . This interferon involved in 
pathological cases like AIDS nevertheless binds to the 
same receptor, as described above. 

One object of the present invention is to provide 
an antagonist of the type I-IFN, which would be able to 
inhibit or neutralize, to a determined extent, the 
biological properties of the human type I-IFN, that is 
to say, to neutralize in vivo a mixture of a, /?, u> 
subspecies. 

Accordingly the inventors have defined antibodies, 
especially monoclonal antibodies, which have the 
property of being antagonists to the type I-IFN. These 
antibodies are directed against the human type I-IFN 
••receptor. - 

The invention thus also concerns the use of the 
monoclonal antibodies for the preparation of 
pharmaceutical compositions, useful for the treatment 
of symptoms associated with the abnormal production of 
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type I-IFN. These monoclonal antibodies are also 
appropriate for the preparation of diagnosis reagents. 

A monoclonal antibody according to the present 
invention is directed against the human type I- 
interferon receptor (IFN-R) and is characterized by the 
following properties : 

it recognizes the extracellular domain of the 

human IFN-R, and 

it has a neutralizing capacity against the 
biological properties of the human type I-IFN. 
The ability to neutralize the biological 
properties of type I-IFN can be estimated as a function 
of the capacity of the monoclonal "'antibody to 
neutralize the antiviral activity of the type I-IFN. 
Such a test is relevant in order to determine whether 
the antibody assayed is included within the scope of 
the invention, although it is clear that the biological 
properties of type I-IFN are not limited to its 
antiviral properties. Detailed procedures are given in 
the examples in order to enable to perform such a test 
of the antiviral activity. The cells tested can 
advantageously be Daudi-cells, which affinity for the 
type I-IFN is well known. The main steps of such a test 
would consist in : 

incubating a determined concentration of human 
cells responsive to human type I-IFN, with human 
type I-IFN in the presence of a determined 
concentration of monoclonal antibodies to be 
assayedy -for a time sufficient to -allow the 
formation of a complex between the monoclonal 
antibodies and the IFN-R of the human cells and/or 
between the type I-IFN and the IFN-R of the human 
cells ; 
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infecting the incubat d cells with a' determined 
virus, in a determined concentration, 
washing the cells, 

resusperiding the cells in culture medium/ 

incubating for a time sufficient to allow virus 

replication ; 
- lysing the cells ; 

measuring the virus replication, or measuring the 

inhibition of the cytopathic effect. 

The ability of the monoclonal antibodies of the 
invention to neutralize the biological properties of 
the human type I-IFN can be modulated as a function of 
the dose • of" antibodies used. Accordingly "aT^ nt 100% J ^ 
inhibition of the biological properties, or a partial 
inhibition can be obtained. 

According **to another embodiment of the - present 
invention, the monoclonal antibodies directed against 
the human type I-IFN receptor, are further 
characterized by the fact that they are capable of 
inhibiting the binding of a human type I-IFN, to the 
human IFN-R. 

A monoclonal antibody having the capacity to 
recognize the extracellar domain of the human IFN-R and 
capable of inhibiting the binding of the human type I- 
IFN to its receptor, can be selected by the ' following 
steps : 

- preincubating a determined concentration of 
purified monoclonal antibodies or a hybridoma 
culture ^supernatant containing monoclonal 
antibodies to be assayed, with human cells capable 
of harboring IFN-R ; 

- adding labelled human type I-IFN, in a determined 
concentration, to the above preincubated medium ; 
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- incubating the medium containing the human cells, 
the monoclonal antibodies and the labelled type 
I-IFN for a time sufficient to allow an 
equilibrium '.to ■ ""'occur, between the monoclonal* 
antibodies on the one hand and the type I -IFN on 
the other hand, with the cellular IFN-R ; 

- washing the cells ; 

- determining the formation of a binding complex 
between the human cells and the labelled type I- 
IFN by counting the amount of attached labelled 
type I-IFN. 

Some of the monoclonal antibodies of the 
invention , have also th£ 'capacity to neutralize " ther 
antiproliferative properties of the human type I-IFN. 
This property can also be assayed on Daudi cells, by 
performing the following steps : ^ 
allowing cells to grow in presence of human type 
IFN and determined concentration of mAb ; 
counting the cells in order to detect an 
inhibition of the antiproliferative effect of the 
human type I-IFN. 

One property of a monocolonal antibody according 
to the invention resides in its capacity to recognize 
the extracellular domain of the human IFN receptor. 
This property of the monoclonal antibody can be assayed 
on human cells bearing the natural human receptor but 
also on the extracellular domain of a recombinant IFN— R 
such as expressed in a procaryotic cell, for instance 
in E.coli or a recombinant V *IFN-R such as expressed in a'" 
eucaryotic cell such as mamalian cell for instance a 
CHO-cell. 

This receptor can indeed present different 
properties, depending on the fact that it is produced 
in a procaryotic or eucaryotic cell and accordingly 
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depending on the fact that the post-translational 
maturation occurred or not. The inventors interestingly 
showed that relevant assays, to evaluate the capacity 
of a monoclonal antibody according to the invention 
i.e. to recognize the cellular IFN-R, can be performed 
on a recombinant receptor expressed in mamalian cells. 
As a matter of fact, such recombinant receptor has the 
same properties as the cellular receptor, as far as its 
recognizing activity is concerned. 

Monoclonal antibodies of the invention can be 
obtained against various forms of the receptor, 
including the complete receptor, a particular domain or 
a ; peptide characteristic ' of • th^amihoacid sequence of 
the receptor represented in figure 3 . 

Monoclonal antibodies of the invention can for 
example be prepared against the soluble form of the 
receptor. A hydrosoluble polypeptide corresponding to 
the soluble form of the INF-R is described on figure 2 . 
According to the present invention, a soluble form of 
the IFN-R corresponds to a peptide or a polypeptide, 
capable of circulating in the body. 

Other monoclonal antibodies according to the 
invention can also be prepared against a peptide 
comprised in the extracellular domain of the receptor 
as described on figure 2. An advantageous peptide 
corresponds for instance to the aminoacid sequence 
comprised between aminoacid 1 and aminoacid 229. 
According to another embodiment of the invention, the 
antibodies " can be prepared -' against a polypeptide 
modified by substitution of one or more amino acids, 
provided that antibodies directed against the non 
modified extracellular domain of the IFN-R, recognize 
the modified polypeptide or peptide. 
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Preferred monoclonal antibodies according to the 
invention are those which are of the IgGl type. 

Among the antibodies of the invention, an antibody 
which has the capacity of inhibiting the binding of the 
type I-IFN to its receptor is preferably characterized 
in that it inhibits the in vitro binding of human type 
I FN, to the human cellular IFN-R when it is co- 
incubated with cells harboring the hu-IFN-R, at a 
concentration of antibodies equal or inferior to 100 
/ng/ml, preferably equal or inferior to 50 ixq/ml, 
advantageously inferior to 20 pq/ml, more preferably in 
the range of approximately 0.5 to 2 ng/ml. 

- Th^ 1 ' iiwiehtors have shown that the "high affinity 
binding capacity of a monoclonal antibody is not 
sufficient to ensure that this antibody will be able to 
inhibit the binding activity of the ■ human type I-IFN 
to the IFN-R. Nevertheless the high affinity binding 
capacity of the monoclonal antibody is necessary to 
investigate further the ability of the antibody to 
inhibit the binding of the type I-IFN to its cellular 
receptor. 

Another monoclonal antibody is characterized in 
that it neutralizes in vitro the antiproliferative 
activity of human type I-IFN, on cells highly 
responsive to this human type I-IFN, for instance Daudi 
cells at a concentration in a range of 1 to 10 fig/ml. 

According to another embodiment a monoclonal 
antibody is also characterized in that it neutralizes 
in vitro ~ the antiproliferative activity 1 tff humdn type 
I FN, on cells poorly responsive to this human I FN., for 
instance Ly28 cells, at a concentration in a range of 
50 to 100 /xg/ml. 

A particular group of monoclonal antibodies 
according to the invention is characterized in that it 
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neutralizes the antiviral activity of the human type 
I-IFN, on cells highly responsive to this human type 
I-IFN, for instance Daudi cells at a concentration in a 
range of 1 to 50 jig/ml, preferably 1 to 20 ng/ml , for a 
concentration of type I-IFN in the range of 1 to 1000 
units with reference to the international standard MRC 
69/19. 

Advantageously, the monoclonal antibody according 
to the invention is such that these antibodies do not 
bind to the .human receptor for IFN gamma* 

One particular antibody satisfying the 
requirements of the invention, is such as it directed 
against an epitope on the amino-acid sequence comprised 
between amino-acid 27 and amino-acid 427 of the 
extracellular domain of the human IFN-R as represented 
on f igure 2 - . - * 

One particularly interesting monoclonal antibody 
according to the invention is the antibody designated 
64G12 under n° 92022605 which has been deposited at the 
ECACC (European Collection of Animal Cell Cultures 
Porton Down Salisbury, Wiltshire SP4 056, United 
Kingdom) on February 26, 1992. 

These antibodies may be prepared by conventional 
methods involving the preparation of hybridoma cells by 
the fusion of myeloma cells and spleen cells of an 
animal immunized beforehand with the peptide antigen, 
on the conditions such that the antigen against which 
the antibodies are formed is constituted by the 
extracellular Idbm^in of IFN-R or any polypeptide or 
peptide of this domain. 

The hybridomas are constructed according to the 
protocole of Kohler and Milstein (Nature, 1974, 256 : 
495-497) . For example the hybridomas are derived from 
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the fusion of the spleen cells above described with NS1 
mouse (BalbC) HGPRT" as myeloma cell. 

A second procedure for the production of 
monoclonal antibodies according to the invention, 
consists in carrying out the fusion between B-cells of 
blood immortalized with the Epstein/Barr virus and 
human B lymphocytes placed beforehand in contact with 
the extracellular domain or a fragment thereof of the 
IFN-R, against which it is decided to form monoclonal 
antibodies. B-cells placed in contact beforehand ^with 
the extracellular domain of IFN-R or fragment thereof 
against which it is decided to form monoclonal 
antibodies, may be obtained by in vitro culture" 
contacted with the antigens, the recovery of the B- 
cells coated with these antigens being preceded by one 
or several cycles of stimulation. 

The invention thus concerns human antibodies as 
obtained by carrying out the above procedure, having 
the above defined properties. 

The invention also aims at providing a monoclonal 
antibody characterized in that the variable or 
complementary determining regions of its heavy and/or 
light chains are grafted on the framework and/or 
constant regions of a human antibody. 

The invention further provides a composition 
having antagonist properties for the biological 
properties of the human type I-IFN, characterized in 
that it comprises monoclonal antibodies as defined 
above. 

Accordingly the invention provides a 

pharmaceutical composition characterized in that it 
comprises monoclonal antobodies as defined above, 
together with an appropriate pharmaceutical vehicle. 
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The invention also concerns the use of a 
monoclonal antibody as defined above, for the 
manufacture of a drug for the treatment or profilaxis 
of a. pathological state or symptoms, associated with 
overproduction of type-I-IFN. 

According to a first example, the antibodies can 
be used in a pharmaceutical composition, for the 
treatment of allograft rejection. 

According to another example, antibodies of the 
invention- are used as active principle in a 
pharmaceutical composition for the treatment of 
autoimmune and inflammatory diseases. Such diseases 
include systemic lupus erythematosus, type 1 diabetes, 
psoriasis, rheumatoid arthritis, multiple sclerosis, 
Behcet's disease, asplatic anemia, acquired 
immunodeficiency syndrome (AIDS) , and severe combined 
immunodeficiency disease. 

Treatment of acute virus diseases can also be 
performed with the antibodies of the invention. As 
example upper respiratory tract infections, chronic 
virus infections such as those due to measles virus, 
can be performed. 

The antibodies of the invention can also be used 
for the in vitro diagnosis of the presence of the human 
type I-IFN receptor or cells. 

Further details and additional information will 
arise from the description from the description of the 
examples and from the figures. 
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FIGURES 

Figure 1 : binding of 125 I-labelled monoclonal 
antibodies 34F10 and 64G12 to : 

- A : Daudi cells 

- B : Ly28 cells 

Briefly, 10 6 cells were incubated for 2 hours at 
4°C in presence of different amounts of the labelled 
antibodies diluted in RPMI medium containing 10% fetal 
calf serum (FCS) . The cells were then washed 4 times in 
RPMI-1% FCS and counted for bound radioactivity. 
Nonspecific binding was mesured by incubation with a 
100 fdld exces of cold antibodies and substracted from 
total counts. 

- Figure 2 : nucleotide and corresponding amino-acid 
sequence of the extracellular domain of the human IFN-R 

The monoclonal antibodies were produced against 
recombinant soluble forms of the human interferon 
alpha-beta receptor (IFN-R) synthetized in either 
procaryotic cells ( E. coli ) or a mammalian cell system 
(Cos cell) . These soluble forms were based on the DNA 
sequence described in figure 2. 

" Figure 3 : nucleotide and corresponding amino-acid 
sequence of the human IFN-R. 
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EXAMPLES 

EXAMPLE 1 : 

Synthesis of "the soluble receptors 
Synthesis in E.coli 

A fragment of DNA containing the sequence coding 
for the extracellular domain (amino acids 27 to 427) of 
the human INF-R (figure 2), in which an extra-sequence 
coding for 5 histidyl residues was introduced just 
before the termination codon, was cloned in the 
expression vectors pKK2 3 3-2. This fragment was produced 
by the Polymerase Chain Reaction (PCR) and the 
resulting plasmids were sequenced to confirm both in- 
frame insertion with the Shine-Dalgarno sequence and 
the appropriate sequence coding for the receptor. 

The poly-histidyl tail introduced into the 
recombinant protein enables it to be purified rapidly 
by affinity chromatography on a chelated nickel support 
(NT A column) as described previously (Hochuli E. et al f 
Bio/technology, 1988, 1321-1325). 

The plasmid was introduced into the E. coli strain, 
JM105, and protein synthesis induced by addition of 
IPTG to the culture medium (pKK233-2, tac promoter). 

Proteins were extracted from the bacterial pellet 
and the soluble receptor purified to homogeneity by 
affinity chromatography as described hereafter. This 
procedure yieled a protein that migrates as 2 bands 
around 50 kDa under reducing conditions and three bands 
under non-reducing conditions. The maximum 

concentration of the protein obtained by different 
procedures was approximately 20Mg/ml. 
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The N-t rminal sequence of th two proteins 
detected by gel el ctrophoresis has shown that both 
proteins are the expected fragment of the receptor. 

Synthesis and purification of an unglycosylated soluble 
receptor : 

Bacterial culture (250ml) 



IPTG induction 3h 



cell pellet 
6M Guanidine hydrochloride pH8 



centrifugation 



NTA column: Washes pH 8 urea 8M 
| pH 6,3 urea 8M 

| pH 5.9 urea 8M 

Elution pH 4 urea 8M 



refolding dilution, dialysis 

| against Tris 0,1 M pH9 

i 



dialysis PBS 
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Using the same PGR approach, we also constructed 
an expression vector coding for th IFN-R amino acid 
sequence 1-427, with an additional 5-histidyl residues 
at the C-terminus, inserted in expression vector 
pXMT-3 . The exact nucleotide sequence of the insert was 
also confirmed. 

The resulting plasmid was introduced by 
electroporation into Cos7 cells for transient 
expression and the recombinant protein was purified to 
homogeneity by affinity chromotography followed by ion 
exchange chromatography on mono-Q (Pharmacia) as 
described hereafter. 
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Purification of the soluble IFN-R from Cos7 cells 

preparative electroporation of 
cos cells 

| 18 h 

I 

serum free medium 

i 
i 

supernatants taken after 48h, 72h, 96h 

i 
i 

concentration 

i 
i 

NTA column 

I 

| Wash PBS 

elution 0.1 M NaOAc pH 5.5 

I 

| neutralization 
concentration, 30 000 cut off 



Mono Q (0-0.5 M Na Cl) 
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This purification yielded to a 76 kDa protein 
whose N-terminal sequence corresponds to the predicted 
receptor sequence with some heterogeneity in the 
processing of the leader sequence. 

EXAMPLE 2 : 

Production of monoclonal antibodies against the 
interferon type I receptor 

1) Production of the monoclonal antibodies 

Mice were immunized by injection of recombinant 
soluble interferon (r sIFN-R) purified from E.coli or 
from a culture supernatant of Cos7 cells. Initially 
mice were injected both intraperitoneal ly and 
subcutaneously with the purified protein in complete 
Freund' s adjuvant- Subsequently mice were injected once 
a week intraperitoneally with the purified proteins 
diluted in buffered saline solution. Ten micrograms of 
recombinant proteins were injected each time. 

After the fourth injection, blood was collected 
and the presence of specific serum antibodies were 
tested by both ELISA and Western blot against the 
recombinant receptor. The strongest responders were 
then boosted with a total of 10^g of antigen half of 
which was injected intravenously and half 
intraperitoneally . 
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2 ) Cell fusion 

Four days after boosting, spleen cells from the 
immunized animal were collected and fused to NS1 
(mouse) (Balbc) HGPRT" myeloma cells according to the 
method described by S. Fazekas et al. (J. Immunol. 
Methods 35:1-32, 1980). Briefly, 5xl0 7 spleen cells 
were fused to 3xl0 7 myeloma cells in 1ml of 
polyethylene glycol solution and distributed in five 96 
well plates on a peritoneal macrophage feeder layer in 
HAT (hypoxanthine, aminoprotein and thymidine) medium. 
This procedure was repeated 4 times as 20xl0 7 spleen 
cells were obtained from the immunized mouse. Screening 
for specific hybridomas was undertaken when large 
colonies were detectable in culture wells. 

For the screening, presence of specific antibodiejs 
was determined by a direct ELISA method : 

a) ELISA plates were coated overnight at 4°C with 
purified E . coli -expressed or Cos7 cell-expressed sIFN-R 
diluted in PBS. Plates coated with BSA were used to 
detect non specific binding, 

b) Plates were saturated by incubation with 3% BSA 
in PBS for 1 hour at 37 °C, 

c) Plates were incubated for 4 hours at room 
temperature with hybridoma supernatants diluted 1 in 4 
with PBS-0.05% Tween 20, 

d) Bound antibodies were detected by a two step 
procedure, comprising a first incubation with goat 
anti-mouse biotinylated immunoglobulin followed . by. 
streptavidin-horseradish peroxidase complex (both from 
Amersham and diluted 1/1000 in PBS-0.05% Tween 20). 

Positive antibody secreting hybridomas were 
passaged in 24 well plates on a spleen cell feeder 
layer and their reactivity was again checked by ELISA, 
and Western-blot. 
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3 ) Identification of reactivity to the natural 
interferon type I receptor 

The reactivity of the monoclonal antibodies (mAbs) 
recognizing the recombinant sIFN-R was tested against 
the natural class I receptor expressed at the surface 
of Daudi cells, by membrane immunofluorescence. 
Briefly, 5xl0 5 Daudi cells were incubated in 100/xl of 
culture supernatant of chosen hybridomas for 30 min at 
4°C. The cells were then washed 4 times in RPMI medium 
containing 1% BSA and further incubated with a diluted 
FITC labelled goat anti-mouse F(ab r ) 2 for 30 min at 
;4^C. The cells were finally, analyzed by flow cytometry 
after washing. One of the 35 tested antibodies produced 
against the E.coli recombinant receptor and 5 of the 6 
tested antibodies produced against the COS recombinant 
receptor were found to recognize the natural receptor 
on the Daudi cells. 

Cloning of these hybridomas was then performed by 
limiting dilution. The isotype of these mAbs was 
determined by an ELISA method using isotype specific 
antibodies. All 6 mAbs were found to be IgGl with kappa 
light chains. A summary of the reactivity of these 6 
mAbs is given in Table 1. 

Monoclonal antibodies were purified from culture 
supernatants by protein G chromatography. 



Table 1 



Reactivity of the anti IFN-R monoclonal antibodies 





Reactivity against the 
recombinant receptor 


Reactivity against * 
the cellular receptor 




E.COLI COS 






EL ISA Western EL ISA 


Western 


i mnunof I uorescence 


34F10 






♦ 


64G12 




♦ 




63F6 
64G2 
64D10 
65D8 


- - + 


♦ 

weak 


♦ 



* measured on Daudi cells ^ 
EXAMPLE 3 : 

Inhibition of the binding of interferon to human 
cell lines 

Inhibition of interferon binding to human cells 
was assayed as follows, 10 6 cells were preincubated at 
4°C for 30 min with various dilutions of hybridoma 
culture supernatants or purified mAbs or with medium 
alone. 125 I-labelled I FN alpha 8 or alpha 2 was added at 
the concentration of lOOpM and cells incubated for a 
further 2 hours at 4°C. These incubations were 
performed in RPMI medium containing 20mM HEPES pH 7.4 
and 10% foetal calf serum (FCS) . The cells were finally 
washed 4 times with RPMI - 1% FCS and counted to 
determine bound radioactivity. 
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The mAb secreted by the hybridoma line 64G12 
(latter named mAb 64G12) was shown in this assay to 
inhibit the binding of labelled I FN to the cells in a 
dose-dependent manner. 50% inhibition of binding to the 
Daudi cells (Burkitt lymphoma cell line ; Klein et al., 
Cancer Researh, 28:1300-1310, 1968) was obtained at a 
mAb concentration of 0.4/xg/ml. The same inhibition was 
obtained with K562 cells (chronic myelogenous leukemia, 
Lozzio and Lozzio, Cell, 45:321-334, 1975) but 50% 
inhibition . was. obtained at 11/xg/ml for ,HL6Q cells 
(Promyelocytic leukemia, Collins S.J. et al., Nature, 
270 :347-349, 1977) and 60|ig/ml for Ly28 cells (Klein G. 
et al. Int. jl Cancer, 10:44-57, 1972). 

Table 2 : 



The inhibition of binding of labelled IFN alpha 2 to 
various cell lines by mAB64G12 



Cell lines 


Concentration of mAB which gives 50% 
inhibition of binding 


Daudi 
K562 


0 , 4 tig/xal 


HL60 


11 /ig/ml 


Ly28 


60 nq/ml 



The difference in the mAb concentration at which 
50% inhibition of binding of IFN is obtained has been 
investigated by direct binding of 125 I-labelled mABs 
64G12 and 34F10 to the same cell lines and Scatchard 
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plot analysis of the results. In the concentration 
range of 0.1 to 1.5 nq/ml, a high affinity binding of 
the mAb 34F10 («10nM) was seen on all cell lines 
whereas a high affinity binding of mAB 64G12 was only 
detected on Daudi and K562 cells (Figure 1). 



EXAMPLE 4 : 

Inhibition of the function of type I interferon 

Functional inhibition of type I interferon by the; : 
purified mAb 64G12 was demonstrated in an antiviral 
assay on Daudi cells using either recombinant I FN alpha 
2, I FN beta and I FN omega, or purified Namalwa and 
leucocyte interferons, and in an antiproliferative 
assay with recombinant I FN alpha 2 . 

* Antiviral activity 

An antiviral assay on Daudi cells was performed as 
described (M. Dron and M.G. Tovey, J. Gen. Virol. 
64:2641-2647, 1983). Cells (0.5xl0 6 /ml) were incubated 
for 24 hours in the presence of interferon and 
antibodies. 10 6 cells in 1 ml were then infected for 1 
hour at 37 °C with Vesicular stomatitis virus (VSV) then 
washed 3 times, resuspended in culture medium and 
incubated for 18 hours at 37 °C Cells were then lysed 
by f reeze-thawing and virus replication measured by 
titration of the supernatants on L929 cells. A dose- 
dependent inhibition of the antiviral activity of the 
various subtypes of type I I FN was demonstrated for the 
purified mAb 64G12. 
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For the antiviral assay with the Wish cells, cells 
were incubated for 24 hours with various concentrations 
of interferons in the presence of the mAbs prior to 
challenge with VSV, In this assay,, the mAb 64G12 was 
demonstrated to block completely the antiviral activity 
of Leukocyte I FN (50U/ml) , recombinant I FN alpha 2 
(50U/ml) and interferon from the sera of AIDS patients 
(50, 75 and 150U/ml) . 

* antiproliferative activity r - 

For the antiproliferative assay, Daudi cells were 
seeded at a concentration of lb 5 cells per ml in a 96 
well plate in the presence of interferon and purified 
inhibitory or control antibody. Cells were then counted 
after 24, 48 and 72 hours with a Coulter counter and 
checked for viability by trypan blue exclusion. 
Purified mAb 64G12 demonstrated a dose-dependent 
inhibition of the antiproliferative activity of 
interferon alpha 2 . 
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CLAIMS 

1. Monoclonal antibody directed against the human 
interferon class I receptor (IFN-R) - characterized by 
the following properties : 

- it recognizes the extracellular domain of the 
human IFN-R, and 

- it has a neutralizing capacity against the 
biological properties of the human type I-IFN. 

2 . Monoclonal antibody directed against the human 
type I IFN-R according to claim 1, characterized by its 
capacity to inhibit the binding of a human pathological 
type I-IFN > to the IFN-R. ~- ; * 

3. Monoclonal antibody according to claim 1 or 2 , 
which is obtainable from a hybridoma cell prepared by 
fusion, of a myeloma cell with spleen cells from an 
animal previously immunized with the soluble form of 
the human IFN-R. 

4 . Monoclonal antibody according to anyone of claims 
1, 2 or 3, characterized in that it recognizes an 
epitope on a soluble form of the human cellular IFN-R 
or of a recombinant IFN-R. 

5. Monoclonal antibody according to anyone of claims 
1 to 4, characterized in that it inhibits in vitro the 
binding of human type I-IFN, to the human cellular 
IFN-R when it is co-incubated with cells harboring the 
hu-IFN-R, at a concentration of antibodies equal or 
inferior to 100 tig/ml, preferably equal or inferior to 
50 ixq/Kil advantageously inferior to 2 0 nq/ml , - more- 
preferably in the range of approximately 0,5 to 2 
Mg/ml . 

6. Monoclonal antibody according to anyone of claims 
1 to 5, characterized in that it neutralizes in vitro 
the antiproliferative activity of the human type I-IFN, 
on cells highly responsive to this human type I-IFN, 
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for instance Daudi cells at a concentration in a range 
of 1 to 10 /xg/ml. 

7. Monoclonal antibody according to anyone of claims 
1 to 6, characterized in that it neutralizes in vitro * 
the antiproliferative activity of human type I-IFN, on 
cells poorly responsive to this human type I-IFN, for 
instance Ly28 cells, at a concentration in a range of 
50 to 100 /xg/ml. 

8. Monoclonal antibody according to anyone of claims 
1 to 7, characterized in that it does not bind to the 
human receptor of the I FN gamma. 

9. Monoclonal antibody according to anyone of claims 
1 to 8, characterized in that it recognizes an epitope 
on the aminoacid sequence 27 to 427 of the human IFN-R. 

10. Monoclonal antibody according to anyone of claims 
1 to 9, characterized in that it neutralizes - in vitro 
the antiviral activity of the human type I-IFN, on 
cells highly responsive to this human type I-IFN, for 
instance Daudi cells at a concentration in a range of 1 
to 10 /xg/ml. 

11. Monoclonal antibody according to anyone of claims 
1 to 10, characterized in that it neutralizes in vitro 
the antiviral activity of the human class I-IFN, on 
cells poorly responsive to this human I FN, for instance 
Ly28 cells, at a concentration in a range of 50 to 100 
/xg/ml . 

12 . Monoclonal antibody according to anyone of claims 
1 to 11, characterized in that it is the 64G12 
antibody, deposited at the ECACC on February 2 6, 1992 
under n° 92022605. 

13. Monoclonal antibody according to anyone of claims 
1 to 11, characterized in that it is a humanized 
antibody, for instance characterized in that the 
variable or complementary determining regions of its 
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heavy and light chains are grafted on the framework and 
constant regions of a human antibody. 

14. Monoclonal antibody according to anyone of claims 
1 to 11, characterized in that it is a human antibody. 

15. Monoclonal antibody according to anyone of claims 
1 to 11, characterized in that it is an IgGl type 
antibody. 

16. Hybridoma cell, characterized in that it produces 
monoclonal antibodies according to claims 1 to 13 . 

17. Composition haying antagonist properties to the 
type I-IFN, characterized in that it comprises 
monoclonal antibodies according to anyone of claims 1 
to 16. 

18. Pharmaceutical composition, characterized in that 
it comprises monoclonal antibodies according to anyone 
of claims 1 to 17," together with an appropriate 
pharmaceutical vehicle . 

19. Use of a monoclonal antibody according to anyone 
of claims 1 to 17 , for the manufacture of a drug for 
the treatment or prophylaxis of a pathological state 
associated with proliferative cell activity and/or 
viral cell infection. 

20. Process for the selection of a monoclonal antibody 
having the capacity to recognize the extracellular 
domain of the human IFN-R and capable of inhibiting the 
binding of the human type I-IFN, to the IFN-R, 
characterized by the following steps : 

- preincubating a determined concentration of 
purified monoclonal antibodies according to anyone" 
of claims 1 to 15 or a hybridoma culture 
supernatant containing monoclonal antibodies, with 
human cells susceptible of harboring IFN-R ; 

- adding labelled human type I-IFN in a determined 
concentration, to the above preincubating medium ; 
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incubating the medium containing the human cells, 
monoclonal antibodies and labelled type I-IFN for 
a time sufficient to allow an equilibrium to 
occur, between the monoclonal antibodies on the 
one hand and the type I-IFN on the other hand, 
with the cellular IFN-R ; 

- washing the cells ; 

- determining the formation of a binding complex 
between the human cells and the type I-IFN, by 
counting the amount of attached labelled type . I- 
IFN. 

21. Process for the selection of a monoclonal antibody 
having the capacity to recognize the extra-cellular 
domain of the human IFN-R and having a neutralizing 
capacity against the antiproliferative activities of 
the type I-IFN, on human cells characterized by the 
steps of : 

- allowing cells to grow in the presence of human 
type I-IFN and in the presence of a determined 
concentration of monoclonal antibodies according 
to anyone of claims 1 to 15 ; 

- counting the cells in order to detect an 
inhibition of the antiproliferative effect of the 
type I-IFN. 

22. Process for the selection of a monoclonal 
antibody having the capacity to recognize the extra- 
cellular domain of the human IFN-R and having a 
neutralizing capacity against the antiviral activities 
of the natural, non pathological or pathological type 
I-IFN on human cells, characterized by the steps of : 

- incubating cells with type I-IFN and monoclonal 
antibodies according to anyone of claims 1 to 15, 
in determined concentrations, for a time 
sufficient to allow the formation of a complex 
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between the monoclonal antibodies and the IFN-R of 
the human cells and/or between the type I-IFN and 
the IFN-R of the human cells ; 

infecting the above incubated cells with a 
determined concentration of a virus ; 
washing the cells ; 

resuspending the cells in culture medium ; 
incubating for a time sufficient to allow the 
replication of the virus ; 
lysing the cells and ; 

measuring the virus replication or measuring the 
inhibition of the cytopathic effect. 
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ABRIDGMENT 

MONOCLONAL ANTIBODIES AGAINST THE INTERFERON 
RECEPTOR, WITH NEUTRALIZING ACTIVITY: AGAINST 
TYPE I INTERFERON 

The invention relates to a monoclonal antibody 
directed against the human interferon class I receptor 
(IFN-R) characterized by the following properties : 

it recognizes the extracellular domain . of the 

human IFN-R, and 

it has a neutralizing capacity against the 
biological properties of the human type I-IFN. 

It further concerns their use for the diagnosis. 
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bound antibody (pM) 
15 




8 10 12 
antibody concentration (nM) 



B 



bound antibody (pM) 
80 



60 - 



40 - 



20 - 




2 4 6 8 

antibody concentration (nM) 



O 64G12 
• 34F10 



a 34F10 
• 64G12 



FIGURE 1 
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CrCCACCCATCTCCCCCGCCTCCCAG 

ATG ATG CTC CTC CTC CTG GGC GCG ACG ACC CTA GTG CTC GTC GCC GTG. GGC CCA 
MET MET Val val Leu Leu Gly Ala Thr k Thr Leu Val Leu Val Ala val Gly Pro 



TGG GTG TTG TCC GCA GCC GCA GGT GGA AAA AAT CTA AAA TCT CCT CAA AAA GTA 
Trp Val Leu Ser Ala Ala Ala Gly Gly Lys Asn Leu Lys Ser Pro Gin Lys Val 



GAG GTC GAC ATC ATA GAT GAC AAC TTT ATC CTG AGG TGG AAC AGG AGC GAT GAG 
Glu Val Asp lie lie Asp Asp Asn Phe lie Leu Arg Trp Asn Arg Ser Asp Glu 



TCT GTC GGG AAT GTG ACT TTT TCA TTC GAT TAT CAA AAA ACT GGG ATG GAT AAT 
Ser Val Gly Asn Val Thr Phe Ser Phe Asp Tyr Gin Lys Thr Gly MET Asp Asn 



TGG ATA AAA TTG TCT GGG TGT CAG AAT ATT ACT ACT ACC AAA TCC AAC TTT TCT 
Trp He Lys Lou Ser Gly Cys Gin Asn He Thr Ser Thr Lys Cys Asn Phe Ser 



TCA CTC AAG CTG AAT GTT TAT GAA GAA ATT AAA TTG CGT ATA AGA GCA GAA AAA 
Ser Leu Lys Leu Asn Val Tyr Glu Glu He Lys Leu Arg He Arg Ala Glu Lys 
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sr. is e s s ss k k sr e. e jg k ?s si? tr; 
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«j ?ir ?jr e jit ;* T cca ' : oac * cr «* *« 

y er Ar 9 Hls Lys lie Tyr Lys Leu Ser Pro Glu Thr Thr Tyr 

CyT 2C Lys ST! aT* Ala lIC l" ATT CCT CTC TAT ACT 

r y i-ys Ala Ala Leu Leu Thr Ser Trp Lys lie Gly Val Tyr Ser 

r « SIl Hil Cyl ?K Thf Thr £?* *** ^ CTA CCT CCA CCA AAT 

Ly " lle lhr Thr val clu Asn Glu Leu Pro Pro Pro Glu Asn 

A ™ S T f ACT CT ? CAA ^ CAG MC TAT GTT CTT AAA TCC GAT TAT ACA TAT 

He Clu val Ser Val cln Asn Gin Asn Tyr Val Leu Lys Trp Xsp Tyr Thv ?£? 



FIGURE 2A 
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AGT GAT TCA TTC CAT ATC TAT ATC GGT GCT CCA AAA CAG TCT GGA AAC ACG CCT** 
Ser Asp Ser Phe His He Tyr He Gly Ala Pro Lys Gin Ser Gly Asn Thr Pro 



GTG ATC CAG GAT TAT CCA CTG ATT TAT GAA ATT ATT TTT TGG GAA AAC ACT TCA 
Val He Gin Asp Tyr Pro Leu He Tyr Glu He He Phe Trp Glu Asn Thr Ser 



AAT GCT GAG AGA AAA ATT ATC GAG AAA AAA ACT GAT GTT ACA GTT CCT AAT TTG 
Asn Ala Glu Arg Lys He He Glu Lys Lys Thr Asp Val Thr Val Pro Asn Leu 



AAA CCA CTG ACT GTA TAT TGT GTG AAA GCC AGA CCA CAC ACC ATG GAT GAA AAG 
Lys Pro Leu Thr val Tyr Cys Val Lys Ala Arg Ala His Thr HET Asp Glu Lys 



CTG AAT AAA AGC AGT GTT TTT AGT GAC GCT GTA TGT GAG AAA ACA AAA CCA GGA 
Leu Asn Lys Ser Ser Val Phe Ser Asp Ala Val Cys Glu Lys Thr Lys Pro Gly 



AAT ACC TCT AAA TCAGCTACC 
Asn Thr Ser Lys 




FIGURE 2B 
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CTCCACCGATCTCCGCCCCCTCCCAC 

ATG ATC CTC CTC CTC CTG GGC GCG ACG ACC CTA GTG CTC GTC GCC GTG GCC CCA 
71 CT MET Val Val Leu Leu Gly Ala Thr Thr Leu Val Leu Val : Ala Val Gly Pro 



TGC GTG TTG TCC GCA GCC GCA GGT GGA AAA AAT CTA AAA TCT CCT CAA AAA GTA 
Trp val Leu Scr Ala Ala Ala Gly Gly Lys Asn Leu Lys Ser Pro Gin Lys Val 



GAG GTC GAC ATC ATA GAT GAC AAC TTT ATC CTG AGG TGG AAC AGG AGC GAT GAG 
Glu Val Asp lie lie Asp Asp Asn Phe lie Leu Arg Trp Asn Arg Ser Asp Glu 

TCT GTC GGG AAT GTG ACT TTT TCA TTC GAT TAT CAA AAA ACT GGG ATG GAT AAT 
Ser Val Gly Asn Val Thr Phe Ser Phe Asp Tyr Gin Lys Thr Gly MET Asp Asn" 



TGG ATA AAA TTG TCT GGG TGT CAG AAT ATT ACT AGT ACC AAA TGC AAC TTT TCT 
Trp He Lys Leu Ser Gly Cys Gin Asn He Thr Scr Thr Lys Cys Asn Phe Ser 



TCA CTC AAG CTG AAT - GTT TAT GAA GAA ATT AAA TTG CGT ATA AGA GCA GAA AAA 
Ser Leu Lys Leu Asn Val Tyr Glu Glu He Lys Leu Arg He Arg Ala Glu Lys 

2i SS S ST K J" « SK SS 2? E E X S gj « - E 

ss ?u sj s a s: sit sr. it; s: s. sj 2; tz s ;r; s? - 

K ;IJ ST fS SJ Sf & ss « SIT i5 Trp SI Leu 2J ™ £ 
SZ ?K SI £ 22 21 JK ^ - « - ™ » - «j - «. ;JT 
SK iS HI Sf E « K - » » « « „ „ «. ^ ? „ 

™* - - - - S - SI 23 iS IS ?~ - - s» « ™ jj, 

s: si: sr jr s; ffi si s; js sk 2: s: s sk a: 

- - - - - - - SS ™ ^ 2S S! "° « K as - 



I" 



FIGURE 3A 



6/6 



ill A^n lie s^r $r G ? T ACA GTA GAA GAA ACT AAT CAA ACT GAT 

Glu Asn lie ser Thr He Ala Thr Val Glu Glu Thr Asn Glh Thr Asp Glu 

GAT CAT AAA AAA TAC ACT TCC CAA ACT. AGC CAA GAT TCA GGA AAT TAT TCT AAT 
,US LyS L * s Ser Sec Gin Thr Ser Gin Asp Ser Gly Asn iyr Ser £n 

SJ SK Sf K-^.SJ Giu SE-25 a §K Asp K-g?..** 

' ; . ■ . . " " "■■ • ' 1 , 

CCAGAAATCAACTCTCTCAACTAT^GGTTTrr y £ 4 < 



FIGURE 3C 




0 s 





/ 



ANNEX 15 



Translation from French into English of the back of the envelope mentioned in 
Annex 14. 



VERIFICATION OF TRANSLATION 



I, Julia AND RAL-Z I U R YS , working at ERNEST GUTMANN-YVES PLASSERAUD 
S.A., 3 rue Chauveau-Lagarde, 75008 Paris (France), 

declare that I am conversant with the French and English languages and that to the 
best of my knowledge and belief the following (Annex 15) is a true translation of the 
indications on the back of the envelope of our registered mail of July 16, 2001 to Mr. 
BENOIT that was not collected by the latter and returned to us (Annex 14). 

I further declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that wilful false 
statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code and that such wilful false 
statements may jeopardize the validity of this application or any patent issuing 
thereon. 



Paris, November 22, 2001 



Signature: 




Julia AN D RAL-Z I U R YS 



ANNEX 16 



Acknowledgement of receipt n' 6156 2267^^^^ 
2001, to Mr. BENOIT, and collected on September 8, 2001. 



Ann x16 : 

2001. 



ANNEX 17 



Acknowledgement of receipt n° 6156 2427 4FR of our registered mail of October 5, 
2001, to Mr. BENOIT, and collected on October 13, 2001. 



Annex 17 : Acknowledgement of receipt n° 61 56 2427 4FR of our registered mail 
of October 5, 2001 , to Mr. BENOIT, and collected on October 13, 2001 . 




ANNEX 18 



Our registered mail of July 16, 2001 to Ms. MAGUIRE, which was not collected by the 
latter and was returned to us on August 6, 2001. On the back of the envelope, the 
acknowledgement of receipt indicates that the mail was not asked for. 



E G Y P 



ERNEST GUTMANN - YVES PLASSERAUD S.A. 

SOCIETE DE CONSEILS EN PROPRIETE INDUSTRIELLE 



PARIS (SIEGE) : 

3, RUE CHAUVEAU-LAGARDE 
F - 75008 PARIS 
TEL. : 33 (0)1 44 51 18 00 
FAX : 33 (0)1 42 66 08 90 
e-mail : info@egyp.fr 



LYON (AGENCE) : 
62, RUE DE BONNEL 
F - 69448 LYON CEDEX 03 
TEL : 33 (0)4 72 84 97 60 
FAX : 33 (0)4 72 84 97 65 
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ALICANTE (AGENCE) : 

PLAZA DEL AYUNTAMIENTO 2-2°-2° 

ES - 03002 ALICANTE 

TEL : 34 965 230 611 

FAX : 34 965 230 639 



Par RECOMMANDE AIR 



Madame Deborah MAGUIRE 
24 rue MaTtre-Albert 



75005 PARIS 



VOTRE REFERENCE : 
NOTRE REFERENCE : 
LE 



B1608ACA - JAZ/VMA/PAD 
13 juillet 2001 



BREVETS 
Ernest GUTMANN, cpi * 
Anne DESAIX, cpi*° 
Carol ALMOND-MARTIN * {,) 
Julia ANDRAL-ZIURYS ° 
Florence LAZARD, cpi 
Jeanne VAILLANT, cpi *° 
Veronique MARCADE 
Denis BOURGAREL 
Carole SELLING 



MARQUES, DESSINS 
ET MODELES 
Yves PLASSERAUD. cpi *° 
Martine DEHAUT, cpi ° 
Vtrginle ZANCAN, cpi ° 
Nathalie PACAUD 
Benjamin FONTAINE^ 
Christophe PELESE 



DOCUMENTATION 
ET VEILLE TECHNOLOGIQUE 
Jean-Charles THEODET 



^ndataire agree OEB/EPO 
°US patent attorney 
^conseil europeen en marques 
OHMI/OHIM 

m Agence de Lyon 
^Agence d'Alicante 



Objet : Brevet americain n° US 5,919,453 du 6 juillet 1999 

Demande divisionnaire n° 09/240,675 deposee le 2 fevrier 1999 

au nom de MEDISUP INTERNATIONAL N.V. 

Inventeurs :BENOIT, MEYER, MAGUIRE, PLAVEC, TOVEY 



Chere Madame, 

En tant qu'inventeur designe dans le brevet americain cite en reference, vous 
avez signe, le 11 novembre 1994, une declaration donnant pouvoir a nos 
correspondants de la societe Foley & Lardner, afin qu'ils vous represented aupres 
de rOffice Americain des Brevets. Une copie de cette declaration est ci-jointe. 

Dans le cadre d'une demande de brevet divisionnaire, portant sur des 
peptides particuliers reconnus par Tanticorps monoclonal 64G12, I'Examinateur 
americain en charge de ce dossier considere que cette declaration est defectueuse 
car certaines corrections manuscrites y ont ete apportees sans etre datees et 
paraphees. II nous demande done de lui fournir une nouvelle declaration. 

Vous trouverez done ci-joint, une copie du texte initialement depose ainsi 
qu'une copie des revendications de la demande divisionnaire. Vous trouverez aussi 
un exemplaire d'une declaration supplementaire, que nous vous prions de bien 
vouloir nous renvoyer apres Tavoir datee et signee. Nous attirons votre attention sur 
le contenu du sixieme paragraphe de cette declaration, qui precise que vous avez lu 
et compris la description et ('ensemble des revendications ci-jointes. Si vous avez la 
moindre question a ce sujet, n'hesitez pas a nous contacter. Par ailleurs, si vous 



SOCIETE ANONYM E 
AU CAPITAL DE 3 000 000 F 
RCS PARIS B 332 417 500 
APE 741 A 



Acquisition et defense des droits, strategie de protection, iiberte d'exploitation 
et recherches de disponibilite, oppositions, consultations, contrats et audits 



decidez de ne pas signer cette declaration, nous vous remercions de bien vouloir 
nous en avertir. 

Veuillez agreer, Chere Madame, I'expression de nos meilleures salutations. 




Veronique MARCADE Julia AN DRAL-ZI U RYS 



P.J. : - Declaration du 1 1/1 1/94 

- Texte initialement depose et revendications de la demande 
divisionnaire 

- Declaration supplementaire 



DECLARATION AND POWER OF ATTORNEY 



As a below named inventor, I HEREBY DECLARE: 

THAT my residence, post office address, and citizenship are as stated below next to my 

name; 

THAT I believe I am the original, first, and sole inventor (if only one inventor is named 
below) or an original, first, and joint inventor (if plural inventors are named below or in an 
attached Declaration) of the subject matter which is claimed and for which a patent is sought 
on the invention entitled 

MONOCLONAL ANTIBODIES AGAINST THE INTERFERON RECEPTOR, 
WITH NEUTRALIZING ACTIVITY AGAINST TYPE I INTERFERON 

(Attorney Docket No. 017283/0123) 



the specification of which (check one) 

. Is attached hereto. 

X Was filed on March 30, 1993 as Application Serial No. 
PCT/EP93/00770 and was amended on (if applicable). 

THAT I do not know and do not believe that the same invention was ever known or 
used by others in the United States of America, or was patented or described in any printed 
publication in any country, before I (we) invented it; 

THAT I do not know and do not believe that the same invention was patented or 
described in any printed publication in any country, or in public use or on sale in the United 
States of America, for more than one year prior to the filing date of this United States 
application; 

THAT I do not know and do not believe that the same invention was first patented or 
made the subject of an inventor's certificate that issued in any country foreign to the United 
States of America before the filing date of this United States application if the foreign 
application was filed by me (us), or by my (our) legal representatives or assigns, more than 
twelve months (six months for design patents) prior to the filing date of this United States 
application; 

THAT I have reviewed and understand the contents of the above-identified specification, 
including the claim(s), as amended by any amendment specifically referred to above; 

THAT I believe that the above-identified specification contains a written description of 
the invention, and of the manner and process of making and using it, in such full, clear, concise, 
and exact terms as to enable any person skilled in the art to which it pertains, or with which it 
is most nearly connected, to make and use the invention, and sets forth the best mode 
contemplated by me of carrying out the invention; and 

THAT I acknowledge the duty to disclose to the U.S. Patent and Trademark Office all 
information known to me to be material to patentability as defined in Title 37, Code of Federal 
Regulations, § 1 .56. 



Application Serial No. 09/240,675 



Atty. Dkt. No. 017283/0123 



I HEREBY CLAIM foreign priority benefits under Title 35, United States Code §1 19(a)-(d) 
or § 365(b) of any foreign application(s) for patent or inventor's certificate, or §365{a) of any 
PCT international application which designated at least one country other than the United States 
of America, listed below and have also identified below any foreign application for patent or 
inventor's certificate or of any PCT international application having a filing date before that of 
the application on which priority is claimed. 



Prior Foreign 
Application Number 


Country 


Foreign Filing Date 


Priority 
Claimed? 


Certified 

Copy 
Attached? 


92400902.0 


European 


31 /March/1 992 


Yes 


NO 























I HEREBY CLAIM the benefit under Title 35, United States Code § 1 19(e) of any United 
States provisional application(s) listed below. 



U.S. Provisional Application Number 


Filing Date 















I HEREBY CLAIM the benefit under Title 35, United States Code, §120 of any United 
States application^), or § 365(c) of any PCT international application designating the United 
States of America, listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCT International application in the 
manner provided by the first paragraph of Title 35, United States Code, § 1 12, I acknowledge 
the duty to disclose information which is material to patentability as defined in Title 37, Code of 
Federal Regulations, § 1.56 which became available between the filing date of the prior 
application and the national or PCT international filing date of this application. 



U.S. Parent 
Application Number 


PCT Parent 
Application Number 


Parent 
Filing Date 


Parent 
Patent Number 



























I HEREBY APPOINT the following registered attorneys and agents of the law firm of 
FOLEY & LARDNER: 



STEPHEN A. BENT 


Reg. 


No. 


29,768 


DAVID A. BLUMENTHAL 


Reg. 


No. 


26,257 


BETH A. BURROUS 


Reg. 


No. 


35,087 


ALAN I. CANTOR 


Reg. 


No. 


28,163 


WILLIAM T. ELLIS 


Reg. 


No. 


26,874 


JOHN J. FELDHAUS 


Reg. 


No. 


28,822 


MICHAEL D. KAMINSKI 


Reg. 


No. 


32,904 


LYLE K. KIMMS 


Reg. 


No. 


34,079 


KENNETH E. KROSIN 


Reg. 


No. 


25,735 
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Application Serial No. 09/240,675 



Atty. Dkt. No. 017283/0123 



JOHNNY A. KUMAR 
JACK LAHR 
GLENN LAW 
PETER G. MACK 
STEPHEN B. MAEBIUS 
BRIAN J. MC NAMARA 
SYBIL MELOY 
RICHARD C. PEET 
GEORGE E. QUILLIN 
ANDREW E. RAWLINS 
BERNHARD D. SAXE 
CHARLES F. SCHILL 
RICHARD L. SCHWAAB 
MICHELE M. SIMKIN 
HAROLD C. WEGNER 



Reg. No. 
Reg. No. 
Reg. No. 
Reg. No. 
Reg. No. 
Reg. No. 
Reg. No. 
Reg. No. 
Reg. No. 
Reg. No. 
Reg. No. 
Reg. No. 
Reg. No. 
Reg. No. 
Reg. No. 



34,649 
19,621 
34,371 
26,001 
35,264 
32,789 
22,749 
35,792 
32,792 
34,702 
28,665 
27,590 
25,479 
34,717 
25,258 



to have full power to prosecute this application and any continuations, divisions, reissues, and 
reexaminations thereof, to receive the patent, and to transact all business in the United States 
Patent and Trademark Office connected therewith. 

I request that all correspondence be directed to: 



I UNDERSTAND AND AGREE THAT the foregoing attorneys and agents appointed by me 
to prosecute this application do not personally represent me or my legal interests, but instead 
represent the interests of the legal owner(s) of the invention described in this application. 

I FURTHER DECLARE THAT all statements made herein of my own knowledge are true, 
and that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 1 8 of the 
United States Code, and that such willful false statements may jeopardize the validity of the 
application or any patent issuing thereon. 

Name of first inventor Patrick BENOIT 

Residence Paris, France 

Citizenship PRANCE 

Post Office Address 24, rue Jonquoy, F-75014 Paris, France 
Inventor's signature 



Bernhard D. Saxe 

Foley & Lardner 

At Washington Harbour 

3000 K Street, NW, Suite 500 

Washington, DC 2000 



Telephone: 
Facsimile: 



202-672-5472 
202-672-5399 



Date 



002.566041.1 
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Name of second inventor 

Residence 

Citizenship 

Post Office Address 

Inventor's signature 

Date 

Name of third inventor 

Residence 

Citizenship 

Post Office Address 

Inventor's signature 

Date 

Name of fourth inventor 

Residence 

Citizenship 

Post Office Address 

Inventor's signature 

Date 

Name of fifth inventor 

Residence 

Citizenship 

Post Office Address 

Inventor's signature 

Date 



Francois MEYER 
Paris, France 
LUXEMBOURG 

3 Piace du Pantheon, F-75005 Paris, France 



Deborah MAGUfRE 
Paris, France 
AUSTRALIA 

24, rue Maitre-Albert, F-75005 Paris, France 
_X 



Nan PLA VEC 
Fresnes, France 
CROATIA 

1, a flee du Capitaine-Dupont F-92260 Fresnes, France 



Michael G. TOVEY 
Paris, France 
GREAT BRITAIN 

7, rue Lagrange, F-75005 Paris, France 



002.566041.1 
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DECLARATION AND POWER OF ATTORNEY 

As a below named inventor, I hereby declare that: 

AGAINST TYPE 1 INTERFERON A ™ ST ™ E INTE ^RON RECEPTOR, WITH NEUTRALIZING ACTrvn 
the specification of which (check one) A^IIVIl 
O is attached hereto 

i 'SS&L'&K foreign Priority benefits under Titfe if-v^ .... _ 



of the application on which priority is claimed: ^ gn "PPhcation for patent or inventor^ 



PRIOR FOREIGN APPLICATIONS) 



NUMBER 

92400902.0 




. eldhaus Ret No. 28,822^1^ 
fil Mdojr.TleH. No. 22,749; 




Signatures should conform to names as tvoewritten H aaiv • • 

Wewntten. B3 Additi nal inventors on attached Page 2. 



SAND02 AGRO INC 



PAOB2 



6 r?o 




j FoJI Mm of TliiainvenSr " 


»rawre orjaj 


lid^l^l 


1 Parts, Fwnre 

If ±*ost oA? M aJj — ■ 




Country of Lldienship 1 

FRANCE- I 


24, ru* Maine-Albert. F-7SV05 Harts. hKmce "' * * 


Austin i a J 




15 NOU '94 10:51 
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Docket Koizmauiom 




run Name or Second Inventor" 
Francois MEYER 

Kesidence Address 
Paris, France 



Signature or Second InventoF 



Post Office Address ~" 

14. square Adanson. F-75005 Paris. France 



Country I Citizenship 
FRANCE 





lost Office Address 

(5, me des Quatrefages. F-75005 Paris. France 



OS/ll 94 1J :17 



©47267602 



TOVEY 



PAO£2 



ruji dame ui Scwud IuveatoT 
Francois MEYER 




tun Name of Fifth Invemor 
Michael G, TOVEY 



kesidetxce Address 

Paris, France 



I ^ounuy of Cilia 



>oat o/fic© Addles 



n/e rfex Quarrefages, F-75CU5 Fans. »m 



Timnuy of CiiizfiaisLIp 
GREAT BRITAIN 




Attorney Docket No. 017283/0123 
Applicant: Patrick BENOIT et al. 

IN THE CLAIMS: iU*A^p^CuU*. 

Please delete claims 1-22 and insert the following new claims: 

—23. A peptide or polypeptide which is a fragment of the extracellular portion of 
the IFN-R of SEQ ID NO: 2, said peptide or polypeptide consisting of amino acid residue 
27 to amino acid residue 427 of SEQ ID NO: 1 or 2 or a portion thereof; wherein said 
peptide or polypeptide specifically binds to monoclonal antibody 64G12 (deposited at the 
EC ACC under no. 92022605). — 

24. A peptide or polypeptide as claimed in claim 23, consisting of amino acid 
residue 27 to amino acid residue 229 of SEQ ID NO: 1 or 2 or a portion thereof. 

25. A peptide or polypeptide which is a fragment of the extracellular portion of the 
IFN-R of SEQ ID NO: 2, said peptide or polypeptide consisting of amino acid residue 1 to 
amino acid residue 229 of SEQ ID NO: 1 or 2 or a portion thereof; wherein said peptide or 
polypeptide specifically binds to monoclonal antibody 64G12. 

26. An analogue of a peptide or polypeptide as claimed in claim 23, which is 
derived from said peptide or polypeptide by substitution of one or more amino acid residues 
and which retains the ability to specifically bind to monoclonal antibody 64G12. 

27. A method of producing a monoclonal antibody, comprising immunizing an 
animal with a peptide or polypeptide as claimed in claim 23, fusing spleen cell from the 
immunized animal with myeloma cells, isolating hybridoma cells which produce antibodies, 
and selecting and purifying monoclonal cell lines producing antibodies which specifically 
bind to said peptide or polypeptide. 

28. A method of producing a monoclonal antibody, comprising contacting 
stimulated B-lymphocytes in vitro with a peptide or polypeptide according to claim 23, 
fusing the resultant B-lymphocytes with B-lymphocytes immortalized with Epstein-Barr 




Attorney Docket No. 017283/0123 
Applicant: Patrick BENOIT et al. 



virus, isolating hybridoma cells which produce antibodies, and selecting and purifying 
monoclonal cell lines producing antibodies which specifically bind to said peptide or 
polypeptide. — 

IN THE ABSTRACT 

. Please insert the Abstract provided on the attached sheet. 

REMARKS 

The Examiner is respectfully requested to enter the above amendments prior to 
examination of the instant application. Support for the amendments is present throughout 
the specification, in particular at pages 10-11. 



Respectfully submitted, 



February 2. 1999 




Date Bernhard D. Saxe 

Reg. No. 28,665 

FOLEY & LARDNER 
3000 K Street, N.W. 
Suite 500 

Washington, D.C. 20007-5109 
Tel: (202)672-5300 



002.186589 1 
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Attorney Docket No. 017283/0123 
Applicant: Patrick BENOIT et al. 

ABSTRACT OF THE DISCLOSURE 

A monoclonal antibody is provided which is directed against the human interferon 
type I receptor (IFN-R), which recognizes the extracellular domain of the human IFN-R 
and which has neutralizing capacity against the biological properties of human type I-IFN. 
Diagnostic and therapeutic applications for the monoclonal antibody also are provided. 
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MONOCLONAL ANTIBODIES AGAINST THE INTERFERON 
RECEPTOR, WITH NEUTRALIZING ACTIVITY AGAINST 
TYPE I INTERFERON 

The interferons (IFN) constitute a group of 
secreted proteins which exhibit a wide range of 
biological activities and are characterized by their 
capacity to induce an antiviral state in vertebrate 
cells (I. Gresser and M.G. Tovey Biochem Biophys. Acta 
516:231, 1978). There are three antigenic classes of 
IFN : alpha (a) , beta (0) and -gamma. IFNa and -IFN0 
together are known as the type I interferon. 

Natural type I human interferon comprises 12 or 
more closely related proteins encoded by distinct genes 
with a high degree of structural homology (Weissmann 
and Weber, Prog. Nucl. Acid. Res. Mol. Biol. 33:251, 
1986) . 

The human IFNa locus comprises two subfamilies. 
The first subfamily consists of 14 non allelic genes 
and 4 pseudogenes having at least 8 0% homology. The 
second subfamily, all or omega (o>) , contains 5 
pseudogenes and 1 functional gene which exhibits 70% 
homology with the IFNa genes (Weissmann and Weber 
1986) . 

The subtypes of IFNa have different specific 
activities but they possess the same biological 
spectrum (Streuli et al. PNAS-USA 78:2848, 19$1) and 
have the same cellular receptor (Agnet M. et al. in 
"Interferon 5" Ed. I. Gresser p. 1-22, Academic Press, 
London 1983) . 

The interferon p (IFN0) is encoded by a single 
gene which has approximately 50% homology with the IFNa 
genes . 

The interferon a subtypes and interferon & bind to 
the same receptor on the cell surface. 
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The interferon gamma (IFN gamma) is also ^encoded 
by a single copy, which has little homology with the 
IFNa and IFN0 genes. The receptor for IFN gamma is 
distinct from the receptor of the a and p interferons. 

For the purpose of the present invention the 
receptor of a and 0 classes of IFN will be designated 
IFN— R. This represents natural type I receptor. The 
group of proteins forming natural interferon a will be 
designated IFNa, and type I-IFN will represent both 
natural IFNa, IFNa?, and IFN0. 

Despite ^ the fact that interferon is a potent 
antiviral agent, there is considerable evidence to 
suggest, that many of the characteristic symptoms of 
acute virus diseases such as upper respiratory tract 
infections are caused by an overproduction of 
interferon alpha. Furthermore, IFN alpha has been shown 
to contribute to the pathogenesis of certain chronic 
virus infections in experimental animals and the 
available evidence suggests that this is also the case 
for certain human chronic virus diseases such as those 
due to measles virus. 

The interferons a are also potent immuno- 
regulatory molecules which stimulate polyclonal B-cell 
activation, enhance NK cell cytotoxicity, inhibit T- 
cell functions, and modulate the expression of the 
major histocompatibility complex (MHC) class 1 
antigens, all of which are implicated in the induction 
of autoimmunity and in graft rejection. The abnormal 
production of interferon a is associated with a number 
of autoimmune diseases and inflammatory disorders 
including systemic lupus erythematosus (SLE) , type I 
diabetes, psoriasis, rheumatoid arthritis, multiple 
sclerosis, Behcet's disease, aplastic anemia, the 
acquired immunodeficiency syndrome (AIDS) and severe 



combined immunodeficiency disease. The presence ; of 
interferon a in the serum of patients with systemic 
lupus is correlated with both the clinical and humoral 
signs of increased disease activity. The production of 
interferon a in HIV positive subjects is also highly 
predictive of disease evolution. 

Administration of interferon a has been reported 
to exacerbate underlying disease in patients with 
psoriasis and multiple sclerosis and to induce a SLE 
like syndrome in patients without a previous history of 
autoimmune disease. Interferon a has also been shown to 
induce glomerulonephritis in normal mice and to 
accelerate the outset of the spontaneous autoimmune 
disease of NZB/W mice. 

Interferon a is also produced during the course of 
graft-versus-host disease (GVHD) in parallel with the 
enhanced NK cell activity characteristic of systemic 
GVDH. Interferon a is the principal modulator of NK 
cell cytotoxicity and administration of interferon a 
has been shown to enhance the intestinal consequences 
of GVDH in normal mice. 

The object of the present invention is to provide 
new antagonists against the biological activities of 
the human type I-IFN. These antagonists could be used 
for therapeutical, including prophylaxis purposes, in 
cases where the type I-IFN (IFN a/0) is abnormaly 
produced and when this abnormal production is 
associated with pathological symptoms. Such antagonists 
could also be used for the diagnosis of various 
diseases or for the study of the evolution of such 
diseases. 

In order to define such antagonists, the inventors 
have taken into account the fact that the human natural 
type I-IFN is in fact constituted of a mixture of 



interferons (subspecies) and th fact that the 
composition of this association of different subtypes 
of interferons varies both quantitatively and 
qualitatively. ' - , 

Some natural interferons, such as the ones 
secreted by Namalwa cells (Namalwa interferon) or 
leukocyte (leucocyte interferon) have been studied in 
detail (N.B. Finter and K.H. Fautes, Interferon 2, 
1980, p. 65-79 I. Gresser Editor Academic Press ; K. 
Cantell et al, Interferon 1, 1979 p. 2-25, I. Gresser 
Editor Academic Press) and were used by the inventors 
to define natural type I interferons. 

In some pathological cases/ like AIDS, interferons 
having some special properties have been described 
(O.T. Preble et al, Annals of New-York Academy of 
Sciences p. 65-75) . This interferon involved in 
pathological cases like AIDS nevertheless binds to the 
same receptor, as described above. 

One object of the present invention is to provide 
an antagonist of the type I-IFN, which would be able to 
inhibit or neutralize, to a determined extent, the 
biological properties of the human type I-IFN, that is 
to say, to neutralize in vivo a mixture of a, f3 , w 
subspecies. 

Accordingly the inventors have defined antibodies, 
especially monoclonal antibodies, which have the 
property of being antagonists to the type I-IFN. These 
antibodies are directed against the human type I-IFN 
receptor. - " 

The invention thus also concerns the use of the 
monoclonal antibodies for the preparation of 
pharmaceutical compositions, useful for the treatment 
of symptoms associated with the abnormal production of 
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type I-IFN. These monoclonal antibodies are also 
appropriate for the preparation of diagnosis reagents. 

A monoclonal antibody according to the present 
invention is directed against the" human type I- 
interferon receptor (IFN-R) and is characterized by the 
following properties : 

- it recognizes the extracellular domain of the 
human IFN-R, and 

- it has a neutralizing capacity against the 
biological properties of the human type I-IFN. 

The ability to neutralize the biological 
properties of type I-IFN can be estimated as a function 
of the capacity of the monoclonal antibody to 
neutralize the antiviral activity of the type I-IFN. 
Such a test is relevant in order to determine whether 
the antibody assayed is included within -the scope of 
the invention, although it is clear that the biological 
properties of type I-IFN are not limited to its 
antiviral properties. Detailed procedures are given in 
the examples in order to enable to perform such a test 
of the antiviral activity. The cells tested can 
advantageously be Daudi-cells, which affinity for the 
type I-IFN is well known. The main steps of such a test 
would consist in : 

incubating a determined concentration of human 
cells responsive to human type I-IFN, with human 
type I-IFN in the presence of a determined 
concentration of monoclonal antibodies to be 
assayed, ' for a time suf f icient v to * ! v £l:lbW the 
formation of a complex between the monoclonal 
antibodies and the IFN-R of the human cells and/or 
between the type I-IFN and the IFN-R of the human 
cells ; 
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infecting— the incubated cells with a determined 
virus, in a determined concentration, 

- washing the cells, 

resuspending the cells in culture medium; ' 
incubating for a time sufficient to allow virus 
replication ; 

- lysing the cells ; 

measuring the virus replication, or measuring the 

inhibition of the cytopathic effect. 

The ability of the monoclonal antibodies of the 
invention to neutralize the biological properties of 
the human type I-IFN can be modulated as a function of 
the dose of antibodies used. Accordingly a 100% 
inhibition of the biological properties, or a partial 
inhibition can be obtained. 

According to another embodiment of the present 
invention, the monoclonal antibodies directed against 
the human type I-IFN receptor, are further 
characterized by the fact that they are capable of 
inhibiting the binding of a human type I-IFN, to the 
human IFN-R. 

A monoclonal antibody having the capacity to 
recognize the extracellar domain of the human IFN-R and 
capable of inhibiting the binding of the human type I- 
IFN to its receptor, can be selected by the following 
steps : 

preincubating a determined concentration of 
purified monoclonal antibodies or a hybridoma 
culture ^supernatant containing monoclonal * 
antibodies to be assayed, with human cells capable 
of harboring IFN-R ; 

adding labelled human type I-IFN, in a determined 
concentration, to the above preincubated medium ; 
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- incubating the medium containing the human cells; 
th monoclonal antibodies and the labelled type 
I-IFN for a time sufficient to allow an 
equilibrium to occur, between the monoclonal 
antibodies on the one hand and the type I-IFN on 
the other hand, with the cellular IFN-R ; 

- washing the cells ; 

determining the formation of a binding complex 
between the human cells and the labelled type I- 
IFN by counting the amount of attached labelled 
type I-IFN. 

Some of the monoclonal antibodies of the 
* invention, have also the capacity to neutralize the' 

antiprolif erative properties of the human type I-IFN. 

This property can also be assayed on Daudi cells, by 

performing the following steps : 

allowing cells to grow in presence of human type 
I FN and determined concentration of mAb ; 
counting the cells in order to detect an 
inhibition of the antiproliferative effect of the 
human type I-IFN. 

One property of a monocolonal antibody according 
to the invention resides in its capacity to recognize 
the extracellular domain of the human I FN receptor. 
This property of the monoclonal antibody can be assayed 
on human cells bearing the natural human receptor but 
also on the extracellular domain of a recombinant IFN-R 
such as expressed in a procaryotic cell, for instance 
; in E. coli or a recombinant IFN-R such as expressed in a* 
eucaryotic cell such as mamalian cell for instance a 
CHO-cell. 

This receptor can indeed present different 
properties, depending on the fact that it is produced 
in a procaryotic or eucaryotic cell and accordingly 
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depending on the fact that the post-translational 
maturation occurred or not. The inventors interestingly 
showed that relevant assays, to evaluate the capacity 
of a monoclonal antibody according to the invention 
i.e. to recognize the cellular IFN-R, can be performed 
on a recombinant receptor expressed in mamalian cells. 
As a matter of fact, such recombinant receptor has the 
same properties as the cellular receptor, as far as its 
recognizing activity is concerned. 

Monoclonal antibodies of the invention can be 
obtained against various forms of the receptor, 
including the complete receptor, a particular domain or 
a peptide characteristic of the amirioacid sequence of 
the receptor represented in figure 3. 

Monoclonal antibodies of the invention can for 
example be prepared against the soluble form of the 
receptor. A hydrosoluble polypeptide corresponding to 
the soluble f orm of the INF-R is described on figure 2 . 
According to the present invention, a soluble form of 
the IFN-R corresponds to a peptide or a polypeptide, 
capable of circulating in the body. 

Other monoclonal antibodies according to the 
invention can also be prepared against a peptide 
comprised in the extracellular domain of the receptor 
as described on figure 2 . An advantageous peptide 
corresponds for instance to the aminoacid sequence 
comprised between aminoacid 1 and aminoacid 229. 
According to another embodiment of the invention, the 
antibodies can be prepared against a polypeptide 
modified by substitution of one or more amino acids, 
provided that antibodies directed against the non 
modified extracellular domain of the IFN-R, recognize 
the modified polypeptide or peptide. 
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Preferred monoclonal antibodies according to the 
invention are those which are of the IgGl type. 

Among the antibodies of the invention, an antibody 
which has the capacity of inhibiting the binding of the 
type I-IFN to its receptor is preferably characterized 
in that it inhibits the in vitro binding of human type 
I FN, to the human cellular IFN-R when it is co- 
incubated with cells harboring the hu-IFN-R, at a 
concentration of antibodies equal or inferior to 100 
Mg/ml, preferably equal or inferior to 50 /xg/ml, 
advantageously inferior to 20 /xg/ml, more preferably in 
the range of approximately 0.5 to 2 nq/ml. 

Th£ irivehtors have shown that the high affinity 
binding capacity of a monoclonal antibody is not 
sufficient to ensure that this antibody will be able to 
inhibit the binding activity of the human type I-IFN 
to the IFN-R. Nevertheless the high affinity binding 
capacity of the monoclonal antibody is necessary to 
investigate further the ability of the antibody to 
inhibit the binding of the type I-IFN to its cellular 
receptor. 

Another monoclonal antibody is characterized in 
that it neutralizes in vitro the antiproliferative 
activity of human type I-IFN, on cells highly 
responsive to this human type I-IFN, for instance Daudi 
cells at a concentration in a range of 1 to 10 Mg/ml . 

According to another embodiment a monoclonal 
antibody is also characterized in that it neutralizes 
in vitro the r antiproliferative activity of human type 
I FN, on cells poorly responsive to this human I FN, for 
instance Ly28 cells, at a concentration in a range of 
50 to 100 /xg/ml. 

A particular group of monoclonal antibodies 
according to the invention is characterized in that it 
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neutralizes the antiviral activity of the human type 
I-IFN, on cells highly responsive to this human type 
I-IFN, for instance Daudi cells at a concentration in a 
range of 1 to 50 pg/ml, preferably 1 to 20 tig/ml, for a 
concentration of type I-IFN in the range of l to 1000 
units with reference to the international standard MRC 
69/19. 

Advantageously, the monoclonal antibody according 
to the invention is such that these antibodies do not 
bind to the human receptor for IFN gamma. 

One particular antibody satisfying the 
requirements of the invention, is such as it directed 
against an epitope oh the amino-acid sequence comprised 
between amino-acid 27 and amino-acid 427 of the 
extracellular domain of the human IFN-R as represented 
on figure 2 . 

One particularly interesting monoclonal antibody 
according to the invention is the antibody designated 
64G12 under n° 92022605 which has been deposited at the 
ECACC (European Collection of Animal Cell Cultures 
Porton Down Salisbury, Wiltshire SP4 056, United 
Kingdom) on February 26, 1992. 

These antibodies may be prepared by conventional 
methods involving the preparation of hybridoma cells by 
the fusion of myeloma cells and spleen cells of an 
animal immunized beforehand with the peptide antigen, 
on the conditions such that the antigen against which 
the antibodies are formed is constituted by the 
extracellular domain" of IFN-R or any polypeptide or 
peptide of this domain. 

The hybridomas are constructed according to the 
protocole of Kohler and Milstein (Nature, 1974, 256 : 
495-497) . For example the hybridomas are derived from 
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the fusion of the spleen cells above describ d with NS1 
mouse (BalbC) HGPRT" as myeloma cell. 

A second procedure for the production of 
monoclonal antibodies according to the invention, 
consists in carrying out the fusion between B-cells of 
blood immortalized with the Epstein/Barr virus and 
human B lymphocytes placed beforehand in contact with 
the extracellular domain or a fragment thereof of the 
IFN-R, against which it is decided to form monoclonal 
antibodies. B-cells placed in contact beforehand with 
the extracellular domain of IFN-R or fragment thereof 
against which it is decided to form monoclonal 
antibodies, may be obtained by in vitro culture 
contacted with the antigens, the recovery of the B- 
cells coated with these antigens being preceded by one 
or several cycles of stimulation. 

The invention thus concerns human antibodies as 
obtained by carrying out the above procedure, having 
the above defined properties. 

The invention also aims at providing a monoclonal 
antibody characterized in that the variable or 
complementary determining regions of its heavy and/or 
light chains are grafted on the framework and/or 
constant regions of a human antibody. 

The invention further provides a composition 
having antagonist properties for the biological 
properties of the human type I-IFN, characterized in 
that it comprises monoclonal antibodies as defined 
above. 

Accordingly the invention provides a 

pharmaceutical composition characterized in that it 
comprises monoclonal antobodies as defined above, 
together with an appropriate pharmaceutical vehicle. 
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The invention also concerns the use of a 
monoclonal antibody as defined above, for the 
manufacture of a drug for the treatment or profilaxis 
of a. pathological state or symptoms associated with 
overproduction of type-I-IFN. 

According to a first example, the antibodies can 
be used in a pharmaceutical composition, for the 
treatment of allograft rejection. 

According to another example, antibodies of the 
invention are used as active principle in a 
pharmaceutical composition for the treatment of 
autoimmune and inflammatory diseases. Such diseases 
include systemic lupus erythematosus , type 1 diabetes, 
psoriasis, rheumatoid arthritis, multiple sclerosis, 
Behcet's disease, asplatic anemia, acquired 
immunodeficiency syndrome (AIDS) , and severe combined 
immunodef iciency disease . 

Treatment of acute virus diseases can also be 
performed with the antibodies of the invention. As 
example upper respiratory tract infections, chronic 
virus infections such as those due to measles virus, 
can be performed. 

The antibodies of the invention can also be used 
for the in vitro diagnosis of the presence of the human 
type I-IFN receptor or cells. 

Further details and additional information will 
arise from the description from the description of the 
examples and from the figures. 
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FIGURES 

Figure 1 : binding of 125 I-labelled monoclonal 
antibodies 34F10 and 64G12 to : 

- A : Daudi cells 

- B : Ly28 cells 

Briefly, 10 6 cells were incubated for 2 hours at 
4°C in presence of different amounts of the labelled 
antibodies diluted in RPMI medium containing 10% fetal 
calf serum (FCS) . The cells were then washed 4 times in 
RPMI-1% FCS and counted for bound radioactivity. 
Nonspecific binding was mesured by incubation with a 
100 fold exces of cold antibodies and substracted from 
total counts* 

- Figure 2 : nucleotide and corresponding amino-acid 
sequence of the extracellular domain of the human IFN-R 

The monoclonal antibodies were produced against 
recombinant soluble forms of the human interferon 
alpha-beta receptor (IFN-R) synthetized in either 
procaryotic cells ( E. coli ) or a mammalian cell system 
(Cos cell) . These soluble forms were based on the DNA 
sequence described in figure 2. 

- Figure 3 : nucleotide and corresponding amino-acid 
sequence of the human IFN-R. 
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EXAMPLES 

EXAMPLE 1 : 

Synthesis of the soluble receptors 
Synthesis in E.coli 

A fragment of DNA containing the sequence coding 
for the extracellular domain (amino acids 27 to 427) of 
the human INF-R (figure 2) , in which an extra-sequence 
coding for 5 histidyl residues was introduced just 
before the termination codon, was cloned in the 
expression vectors pKK2 3 3-2. This fragment was produced 
by the Polymerase " Chain Reaction (PCR) arid the 
resulting plasmids were sequenced to confirm both in- 
frame insertion with the Shine-Dalgarno sequence and 
the appropriate sequence coding for the receptor; 

The poly-histidyl tail introduced into the 
recombinant protein enables it to be purified rapidly 
by affinity chromatography on a chelated nickel support 
(NT A column) as described previously (Hochuli E. et al, 
Bio/technology, 1988, 1321-1325). 

The plasmid was introduced into the E. coli strain, 
JM105, and protein synthesis induced by addition of 
IPTG to the culture medium (pKK233-2, tac promoter). 

Proteins were extracted from the bacterial pellet 
and the soluble receptor purified to homogeneity by 
affinity chromatography as described hereafter. This 
procedure yieled a protein that migrates as 2 bands 
around 50 kDa under reducing conditions and three bands 
under non-reducing conditions. The maximum 
concentration of the protein obtained by different 
procedures was approximately 2 0/ig/ml. 
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The N-terminal sequence of the two proteins 
detected by gel electrophoresis has shown that both 
proteins are the expected fragment of the receptor. 

Synthesis and purification of an unglycosylated soluble 
receptor : 

Bacterial culture (250ml) 



IPTG induction 3h 



cell pellet 
6M Guanidine hydrochloride pH8 



centrifugation 



NTA column: 



Elution pH 4 urea 8M 



refolding dilution, dialysis 

| against Tris 0,1 M pH9 

i 



Washes pH 8 urea 8M 

pH 6 , 3 urea 8M 
pH 5.9 urea 8M 



dialysis PBS 
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Using the same PCR approach, we also constructed 
an expression v ctor coding for the IFN-R amino acid 
sequence 1-427, with an additional 5-histidyl residues 
at the C-terminus, inserted in expression vector 
pXMT-3 . The exact nucleotide sequence of the insert was 
also confirmed. 

The resulting plasmid was introduced by 
electroporation into Cos7 cells for transient 
expression and the recombinant protein was purified to 
homogeneity by affinity chromotography followed by ion 
exchange chromatography on mono-Q (Pharmacia) as 
described hereafter. 
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Purification of the soluble IFN-R from Cos7 cells 

preparative electroporation of 
cos cells 

| 18 h 

I 

serum free medium 



supernatants taken after 48h, 72h, 96h 



concentration 



NTA column 

I 

I Wash PBS 

elution 0.1 M NaOAc pH 5.5 

I 

| neutralization 

concentration, 30 000 cut off 



Mono Q (0-0.5 M Na CI) 
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This purification yielded to a 7 6 kDa protein 
whose N-terminal sequence corresponds to the predicted 
receptor sequence with some heterogeneity in the 
processing of the leader sequence. 

EXAMPLE 2 : 

Production of monoclonal antibodies against the 
interferon type I receptor 

1) Production of the monoclonal antibodies 

Mice were immunized by injection ofv recombinant 
soluble interferon (r sIFN-R) purified from E.coli or 
from a culture supernatant of Cos7 cells. Initially 
mice were injected both intraperitoneal ly and 
subcutaneous ly with the purified protein in complete 
Freund's adjuvant. Subsequently mice were injected once 
a week intraperitoneally with the purified proteins 
diluted in buffered saline solution. Ten micrograms of 
recombinant proteins were injected each time. 

After the fourth injection, blood was collected 
and the presence of specific serum antibodies were 
tested by both ELISA and Western blot against the 
recombinant receptor. The strongest responders were 
then boosted with a total of lO^g of antigen half of 
which was injected intravenously and half 
intraperitoneally . 
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2) Cell fusion 

Four days after boosting, spleen cells from the 
immunized animal were collected and fused to NS1 
(mouse) (Balbc) HGPRT" myeloma cells according to the 
method described by S. Fazekas et al. (J. Immunol. 
Methods 35:1-32, 1980). Briefly, 5xl0 7 spleen cells 
were fused to 3xl0 7 myeloma cells in 1ml of 
polyethylene glycol solution and distributed in five 96 
well plates on a peritoneal macrophage feeder layer in 
HAT (hypoxanthine, aminoprotein and thymidine) medium. 
This procedure was repeated 4 times as 20xl0 7 spleen 
cells were obtained from the immunized mouse. Screening 
for specific hybridomas was undertaken when large 
colonies were detectable in culture wells. 

For the screening, presence of specific antibodies 
was determined by a direct ELISA method : 

a) ELISA plates were coated overnight at 4°C with 
purified E. coli -expressed or Cos7 cell-expressed sIFN-R 
diluted in PBS. Plates coated with BSA were used to 
detect non specific binding, 

b) Plates were saturated by incubation with 3% BSA 
in PBS for 1 hour at 37 °C, 

c) Plates were incubated for 4 hours at room 
temperature with hybridoma supernatants diluted 1 in 4- 
with PBS -0.05% Tween 20, 

d) Bound antibodies were detected by a two step 
procedure, comprising a first incubation with goat 
anti-mouse biotinylated immunoglobulin followed by, 
streptavidin-horseradish peroxidase complex (both from 
Amersham and diluted 1/1000 in PBS-0.05% Tween 20). 

Positive antibody secreting hybridomas were 
passaged in 24 well plates on a spleen cell feeder 
layer and their reactivity was again checked by ELISA, 
and Western-blot. 
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3) Identification of reactivity to the natural 
interferon type I receptor 

The reactivity of the monoclonal antibodies (mAbs) 
recognizing the recombinant sIFN-R was tested against 
the natural class I receptor expressed at the surface 
of Daudi cells, by membrane immunofluorescence. 
Briefly, 5xl0 5 Daudi cells were incubated in 100/xl of 
culture supernatant of chosen hybridomas for 3 0 min at 
4°C. The cells were then washed 4 times in RPMI medium 
containing 1% BSA arid further incubated with a diluted 
FITC labelled goat anti-mouse F(ab f ) 2 for 30 min at 
4°C. The cells were finally analyzed by flow cytometry 
after washing. One of the 35 tested antibodies produced 
against the E.coli recombinant receptor and 5 of the 6 
tested antibodies produced against the COS recombinant 
receptor were found to recognize the natural receptor 
on the Daudi cells. 

Cloning of these hybridomas was then performed by 
limiting dilution. The isotype of these mAbs was 
determined by an ELISA method using isotype specific 
antibodies. All 6 mAbs were found to be IgGl with kappa 
light chains. A summary of the reactivity of these 6 
mAbs is given in Table 1. 

Monoclonal antibodies were purified from culture 
supernatants by protein G chromatography. 
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Table 1 : 

Reactivity of the anti IFN-R monoclonal antibodies 





Reactivity against the 
recombinant receptor 


Reactivity against * 
the cellular receptor 




E.COLI COS 






EL ISA Western EL ISA 


Western 


i mnunof I uorescence 


34F10 


+ + + 


♦ 




64G12 


♦ + ' V 






63F6 
64G2 
64010 
6508 


- ♦ 


♦ 

weak 


♦ 



* measured on Daudi cells 
EXAMPLE 3 : 

Inhibition of the binding of interferon to human 
cell lines 

Inhibition of interferon binding to human cells 
was assayed as follows. 10 6 cells were preincubated at 
4°C for 30 min with various dilutions of hybridoma 
culture supernatants or purified mAbs or with medium 
alone. 125 I-labelled I FN alpha 8 or alpha 2 was added at 
the concentration of lOOpM and cells incubated for a 
further 2 hours at 4°C These incubations were 
performed in RPMI medium containing 20mM HEPES pH 7.4 
and 10% foetal calf serum (FCS) . The cells were finally 
washed 4 times with RPMI - 1% FCS and counted to 
determine bound radioactivity. 
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The mAb secreted by the hybridoma line 64G12 
(latter named mAb 64G12) was shown in this assay to 
inhibit the binding of labelled I FN to the cells in a 
dose-dependent manner. 50% inhibition of binding to the 
Daudi cells (Burkitt lymphoma cell line ; Klein et al., 
Cancer Researh, 2^:1300-1310, 1968) was obtained at a 
mAb concentration of 0.4jig/nil. The same inhibition was 
obtained with K562 cells (chronic myelogenous leukemia, 
Lozzio and Lozzio, Cell, 45:321-334, 1975) but 50% 
inhibition .. was obtained at 11/xg/ml for„ HL60 cells 
(Promyelocytic leukemia, Collins S.J. et al., Nature, 
270 :347-349, 1977) and 60/xg/ml for Ly28 cells (Klein G. 
et al. IntI J. Cancer, 10:44-57, 1972). 

Table 2 : 



The inhibition of binding of labelled IFN alpha 2 to 
various cell lines by mAB64G12 



Cell lines 


Concentration of mAB which gives 50% 
inhibition of binding 


Daudi 
K562 


0,4 ^tg/ml 


HL60 


11 jig/ml 


Ly28 


60 nq/ml 



The difference in the mAb concentration at which 
50% inhibition of binding of IFN is obtained has been 
investigated by direct binding of 125 I-labelled mABs 
64G12 and 34F10 to the same cell lines and Scatchard 
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plot analysis of the results. In the concentration 
range of 0.1 to 1.5 jig/ml, a high affinity binding of 
the mAb 34F10 («10nM) was seen on all cell, lines 
whereas a high affinity binding of mAB 64G12 was only 
detected on Daudi and K562 cells (Figure 1). 



EXAMPLE 4 : 

Inhibition of the function of type I interferon 

Functional inhibition of type I interferon by * the v 
purified mAb 64G12 was demonstrated in an antiviral 
assay on Daudi cells using either recombinant I FN alpha 
2, I FN beta and IFN omega, or purified Namalwa and 
leucocyte interferons, and in an antiproliferative 
assay with recombinant IFN alpha 2 . 

* Antiviral activity 

An antiviral assay on Daudi cells was performed as 
described (M. Dron and M.G. Tovey, J. Gen. Virol. 
64:2641-2647, 1983). Cells (0 . 5xl0 6 /ml) were incubated 
for 24 hours in the presence of interferon and 
antibodies. 10 6 cells in 1 ml were then infected for 1 
hour at 37 °C with Vesicular stomatitis virus (VSV) then 
washed 3 times, resuspended in culture medium and 
incubated for 18 hours at 37°C. Cells were then lysed 
by f reeze-thawing and virus replication measured by 
titration of the supernatants on L929 cells. A dose- 
dependent inhibition of the antiviral activity of the 
various subtypes of type I IFN was demonstrated for the 
purified mAb 64G12 . 



For the antiviral assay with the Wish cells, cells 
were incubated for 24 hours with various concentrations 
of interferons in the presence of the mAbs prior to 
challenge with VSV- In this assay, the mAb 64G12 was 
demonstrated to block completely the antiviral activity 
of Leukocyte I FN (50U/ml) , recombinant I FN alpha 2 

(50U/ml) and interferon from the sera of AIDS patients 

(50, 75 and 150U/ml) . 

* antiproliferative activity 

For the antiproliferative assay, Daudi cells were 
seeded at a concentration of lb 5 cells per ml in a 96 
well plate in the presence of interferon and purified 
inhibitory or control antibody. Cells were then counted 
after 24, 48 and 72 hours with a Coulter counter and 
checked for viability by trypan blue exclusion. 
Purified mAb 64G12 demonstrated a dose-dependent 
inhibition of the antiproliferative activity of 
interferon alpha 2 - 
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CLAIMS 

1. Monoclonal antibody directed against the human 
interferon class I receptor (IFN-R) characterized by 
the following properties : 

- it recognizes the extracellular domain of the 
human IFN-R, and 

- it has a neutralizing capacity against the 
biological properties of the human type I-IFN. 

2 . Monoclonal antibody directed against the human 
type I IFN-R according to claim 1, characterized by its 
capacity to inhibit the binding of a human pathological 
type I-IFN, to the IFN-R. — , 

3. Monoclonal antibody according to claim 1 or 2, 
which is obtainable from a hybridoma cell prepared by 
fusion of a myeloma cell with spleen cells from an 
animal previously immunized with the soluble form of 
the human IFN-R. 

4 . Monoclonal antibody according to anyone of claims 
1, 2 or 3, characterized in that it recognizes an 
epitope on a soluble form of the human cellular IFN-R 
or of a recombinant IFN-R. 

5. Monoclonal antibody according to anyone of claims 
1 to 4, characterized in that it inhibits in vitro the 
binding of human type I-IFN, to the human cellular 
IFN-R when it is co-incubated with cells harboring the 
hu-IFN-R, at a concentration of antibodies equal or 
inferior to 100 /xg/ml, preferably equal or inferior to 
50 /zg/ml, advantageously inf erior ■* to ; . 20 /xg/ml , * more 
preferably in the range of approximately 0,5 to 2 
Aig/ml . 

6. Monoclonal antibody according to anyone of claims 
1 to 5, characterized in that it neutralizes in vitro 
the antiproliferative activity of the human type I-IFN, 
on cells highly responsive to this human type I-IFN, 



26 



for instance Daudi cells at a concentration in a range 
of 1 to 10 /ig/ml . 

7. Monoclonal antibody according to anyone of claims 
1 to 6, characterized in that it neutralizes in vitro 
the antiproliferative activity of human type I-IFN, on 
cells poorly responsive to this human type I-IFN, for 
instance Ly28 cells, at a concentration in a range of 
50 to 100 /ig/ml. 

8. Monoclonal antibody according to anyone of claims 
1 to 7, characterized in that it does not bind to the 
human receptor of the I FN gamma, 

9. Monoclonal antibody according to anyone of claims 
1 to 8, characterized in that it recognizes ah epitope 
on the aminoacid sequence 27 to 427 of the human IFN-R. 

10. Monoclonal antibody according to anyone of claims 
1 to 9, characterized in that it neutralizes in vitro 
the antiviral activity of the human type I-IFN, on 
cells highly responsive to this human type I-IFN, for 
instance Daudi cells at a concentration in a range of 1 
to 10 pg/ml. 

11. Monoclonal antibody according to anyone of claims 
1 to 10, characterized in that it neutralizes in vitro 
the antiviral activity of the human class I-IFN, on 
cells poorly responsive to this human I FN, for instance 
Ly28 cells, at a concentration in a range of 50 to 100 
Mg/ml . 

12. Monoclonal antibody according to anyone of claims 
1 to 11, characterized in that it is the 64G12 
antibody, deipo^ited at the ECACC on February 26 , 1992 
under n° 92022605. 

13. Monoclonal antibody according to anyone of claims 
1 to 11, characterized in that it is a humanized 
antibody, for instance characterized in that the 
variable or complementary determining regions of its 
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heavy and light chains are grafted on the framework and 
constant regions of a human antibody. 

14. Monoclonal antibody according to anyone of claims 
1 to 11, characterized in that it is a human antibody. 

15. Monoclonal antibody according to anyone of claims 
1 to 11, characterized in that it is an IgGl type 
antibody. 

16. Hybridoma cell, characterized in that it produces 
monoclonal antibodies according to claims 1 to 13. 

17. Composition having antagonist properties , to the 
type I-IFN, characterized in that it comprises 
monoclonal antibodies according to anyone of claims 1 

tO 16. . - I.; ■ 

18. Pharmaceutical composition, characterized in that 
it comprises monoclonal antibodies according to anyone 
of claims 1 to *17, together with an appropriate 
pharmaceutical vehicle . 

19. Use of a monoclonal antibody according to anyone 
of claims 1 to 17 , for the manufacture of a drug for 
the treatment or prophylaxis of a pathological state 
associated with proliferative cell activity and/or 
viral cell infection. 

20. Process for the selection of a monoclonal antibody 
having the capacity to recognize the extracellular 
domain of the human IFN-R and capable of inhibiting the 
binding of the human type I-IFN, to the IFN-R, 
characterized by the following steps : 

- preincubating a determined concentration of 
purified monoclonal antibodies according to anyone* 
of claims 1 to 15 or a hybridoma culture 
supernatant containing monoclonal antibodies, with 
human cells susceptible of harboring IFN-R ; 

- adding labelled human type I-IFN in a determined 
concentration, to the above preincubating medium ; 
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incubating the medium containing the human cells, 
monoclonal antibodies and labelled type I-IFN for 
a time sufficient to allow an equilibrium to 
occur, between the monoclonal antibodies on the 
one hand and the type I-IFN on the other hand, 
with the cellular IFN-R ; 

- washing the cells ; 

- determining the formation of a binding complex 
between the human cells and the type I-IFN, by 
counting the amount of attached labelled type I- . 
IFN. 

21. Process for the selection of a monoclonal antibody 
having the capacity to recognize the extra-cellular 
domain of the human IFN-R and having a neutralizing 
capacity against the antiproliferative activities of 
the type I-IFN, on human cells characterized by the 
steps of : 

- allowing cells to grow in the presence of human 
type I-IFN and in the presence of a determined 
concentration of monoclonal antibodies according 
to anyone of claims 1 to 15 ; 

counting the cells in order to detect an 
inhibition of the antiproliferative effect of the 
type I-IFN. 

22. Process for the selection of a monoclonal 
antibody having the capacity to recognize the extra- 
cellular domain of the human IFN-R and having a 
neutralizing capacity against the antiviral activities 
of the natural, non pathological or pathological type 
I-IFN on human cells, characterized by the steps of : 

- incubating cells with type I-IFN and monoclonal 
antibodies according to anyone of claims 1 to 15, 
in determined concentrations, for a time 
sufficient to allow the formation of a complex 
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between the monoclonal antibodies and the IFN-R of 
the human cells and/or between th type I-IFN and 
the IFN^R of the human cells ; 

infecting the above incubated cells with a 
determined concentration of a virus ; 
washing the cells ; 

resuspending the cells in culture medium ; 
incubating for a time sufficient to allow the 
replication of the virus ; 

lysing the cells and ; . 
measuring the virus replication or measuring the 
inhibition of the cytopathic effect. 
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ABRIDGMENT 

MONOCLONAL ANTIBODIES AGAINST THE INTERFERON 
RECEPTOR, WITH NEUTRALIZING ACTIVITY AGAINST * 
TYPE I INTERFERON 

The invention relates to a monoclonal antibody 
directed against the human interferon class I receptor 
(IFN-R) characterized by the following properties : 

it recognizes the extracellular domain of the 

human IFN-R, and 

it has a neutralizing capacity against the 
biological properties of the human type I-IFN. 

It further concerns their use for the diagnosis. 
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' CTCCACCCATCTCCGCCCCCTCCCAC 

ATG ATG GTC GTC GTC CTG GGC GCC ACG ACC CTA GTG CTC GTC GCC GTG GGC CCA 
MET KET Vol Val Leu Leu Gly Ala Thr Thr Leu Val Leu Val Ala Val Cly Pro 



TGG GTG TTG TCC GCA GCC GCA GGT GGA AAA AAT CTA AAA TCT CCT CAA AAA GTA 
Trp Val Leu Ser Ala Ala Ala Gly Gly Lys Asn Leu Lys Ser Pro Gin Lys Val 



GAG GTC GAC ATC ATA GAT GAC AAC TTT ATC CTG AGG TGG AAC AGG AGC GAT GAG 
Glu Val Asp lie lie Asp Asp Asn Phe lie Leu Arg Trp Asn Arg Ser Asp Glu 



TCT GTC GGG AAT GTG ACT TTT TCA TTC GAT TAT CAA AAA ACT GGG ATG GAT AAT 
Ser Val Gly Asn Val Thr Phe Ser Phe Asp Tyr Gin Lys Thr Gly MET Asp Asn 



TGG ATA AAA TTG TCT GGG TGT GAG AAT ATT ACT AGT ACC AAA TCC AAC TTT TCT 
Trp He Lys Lou Ser Gly Cys Gin Asn He Thr Ser Thr Lys Cys Asn Phe Ser 



TCA CTC AAG CTG AAT GTT TAT GAA GAA ATT AAA TTG CGT ATA AGA GCA GAA AAA 
Ser Leu Lys Leu Asn Val Tyr Glu Glu He Lys Leu Arg He Arg Ala Glu Lys 



GAA AAC ACT TCT TCA TGG TAT GAG GTT GAC TCA TTT ACA CCA TTT rrr ^ 
Glu Asn Thr Ser Ser Trp Tyr Glu Val Asp Ser E J£ J£ «J J£ £ 
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ATA GAA GTC ACT GTC CAA AAT CAG AAC TAT GTT CTT AAA TGG GAT TAT ACA TAT 
He Glu Val Ser Val Gin Asn Gin Asn Tyr val Leu Lys Trp *tp ™T Thr ™ 
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AGT GAT TCA TTC CAT ATC TAT ATC GGT GCT CCA AAA CAG TCT GGA AAC ACG CCT 
Ser Asp Ser Phe His lie Tyr lie Gly Ala Pro Lys Gin Sec Gly Asn Thr Pro 



CTG ATC CAG GAT TAT CCA CTG ATT TAT GAA ATT ATT TTT TGG GAA AAC ACT TCA 
Val He Gin Asp Tyr Pro Leu He Tyr Glu He He Phe Trp Glu Asn Thr Ser 



AAT GCT GAG AGA AAA ATT ATC GAG AAA AAA ACT GAT GTT ACA GTT CCT AAT TTG 
Asn Ala Glu Arg Lys He lie Glu Lys Lys Thr Asp Val Thr Val Pro Asn Leu 



AAA CCA CTG ACT GTA TAT TGT GTG AAA GCC AGA CCA CAC ACC ATG GAT GAA AAG 
Lys Pro Leu Thr Val Tyr Cys Val Lys Ala Arg Ala His Thr MET Asp Glu Lys 



CTG AAT AAA AGC AGT GTT TTT AGT GAC GCT GTA TGT GAG AAA ACA AAA CCA GGA 
Leu Asn Lys Ser Ser Val Phe Ser Asp Ala Val Cys Glu Lys Thr Lys Pro Gly 



AAT ACC TCT AAA TCACCTACC 
Asn Thr Ser Lys 
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CTCCACCGATCTCCCCCGCCTCCCAC 

ATG ATG GTC GTC CTC CTG GGC GCC ACG ACC CTA GTG CTC CTC GCC GTG GGC CCA 
MCT KET.yal Val Leu Leu Gly Ala Thr Thr Leu Val Leu Val Ala Val Gly Pro 

TCG GTG TTG TCC CCA GCC GCA GGT GGA AAA AAT CTA AAA TCT CCT CAA AAA GTA 
Trp val Leu Scr Ala Ala Ala Gly Gly Lys Asn Leu Lys Scr Pro Gin Lys Val 



GAG GTC GAC ATC ATA GAT GAC AAC TTT ATC CTG AGG TGG AAC AGG ACC GAT GAG 
Glu Val Asp lie lie Asp Asp Asn Phe lie Leu Arg Trp Asn Arg Ser Asp Glu 

TCT GTC GGG AAT GTG ACT TTT TCA TTC GAT TAT CAA AAA ACT GGG ATG GAT AAT 
Ser Val Gly Asn Val Thr Phe Ser Phe Asp Tyr Gin Lys Thr Gly MET Asp Asn" 

TGG ATA AAA TTG TCT GGG TGT CAG AAT ATT ACT AGT ACC AAA TGC AAC TTT TCT 
Trp He Lys Leu Ser Gly Cys Gin Asn He Thr Scr Thr Lys Cys Asn Phe Ser 

TCA CTC AAG CTG AAT GTT TAT GAA GAA ATT AAA TTG CGT ATA AGA GCA GAA AAA 
Ser Leu Lys Leu Asn Val Tyr Glu Glu He Lys Leu Arg He Arg Ala Glu Lys 
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ANNEX 19 



Translation from French into English of the back of the envelope mentioned in 
Annex 18. 
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VERIFICATION OF TRANSLATION 



I, Julia AN D RAL-Z I U RYS , working at ERNEST GUTMANN-YVES PLASSERAUD 
S.A., 3 rue Chauveau-Lagarde, 75008 Paris (France), 

declare that I am conversant with the French and English languages and that to the 
best of my knowledge and belief the following (Annex 19) is a true translation of the 
indications on the back of the envelope of our registered mail of July 16, 2001 to 
Mrs. MAG U I RE that was not collected by the latter and returned to us (Annex 18). 

I further declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that wilful false 
statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code and that such wilful false 
statements may jeopardize the validity of this application or any patent issuing 
thereon. 



Paris, November 22, 2001 



Signature: 





Julia AN D RAL-ZI U RYS 



ANNEX 20 



2nd sending of the same package to Ms. MAGUIRE on September 4, 2001, with the 
same letter and the same enclosures. This package was returned to us on September 
25, 2001, for the same reason as the first one, i.e., it was not collected. 
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ERNEST GUTMANN - YVES PLASSERAUD S.A. 

SOCIETE DE CONSEILS EN PROPRIETE INDUSTRIELLE 



PARIS (SIEGE) : 

3, RUE CHAUVEAU-LAGARDE 
F - 75008 PARIS 
TEL : 33 (0)1 44 51 18 00 
FAX: 33(0)1 42 66 08 90 
e-mail ; info@egyp.fr 



Par RECOMMANDE A/R 



LYON (AGENCE) : 
62, RUE DE BONNEL 
F - 69448 LYON CEDEX 03 
TEL : 33 (0)4 72 84 97 60 
FAX : 33 (0)4 72 84 97 65 



ALICANTE (AGENCE) : 

PLAZA DEL AYUNTAMIENTO 2-2°-2° 

ES - 03002 ALICANTE 

TEL. : 34 965 230 61 1 

FAX : 34 965 230 639 



Madame Deborah MAGUIRE 
24 rue MaTtre-Albert 



2 e envoi 



75005 PARIS 



VOIRE REFERENCE : 
NOTRE REFERENCE : 
IE 



B1608ACA - JAZ/VMA/MNH 
04 septembre 2001 



BREVETS 
Ernest GUTMANN, cpi * 
Anne DESAIX. cpl*° 
Carol ALMOND-MARTIN 
Julia ANDRAL-ZIURYS ° 
Florence LAZARD, cpi 
Jeanne VAILLANT, cpl +<> 
veronique MARCADE 
Denis BOURGAREL 
Carole SELLING 



MARQUES, DESSINS 
ET MODELES 
Yves PLASSERAUD, Cpi *° 
Martine DEHAUT, cpi ° 
Virginie.ZANCAN, cpi <> 
Nathalie PACAUD 
Benfamin FONTAINE ra 
Christophe PELESE 



DOCUMENTATION 
ET VEILLE TECHNOLOGIQUE 
Jean-Charles THEODET 



indcrtaire agree OEB/EPO 
US patent attorney 
°consefl europeen en marques 
OHMI/OHIM 



Objet : Brevet americain n° US 5,919,453 du 6 juillet 1999 

Demande divisionnaire n° 09/240,675 deposee le 2 fevrier 1999 

au nom de MEDISUP INTERNATIONAL N.V. 

Inventeurs :BENOIT, MEYER, MAGUIRE, PLAVEC, TOVEY 



Chere Madame, 

En tant qu'inventeur designe dans le brevet americain cite en reference, vous 
avez signe, le 11 novembre 1994, une declaration donnant pouvoir a nos 
correspondants de la societe Foley & Lardner, afin qu'ils vous represented aupres 
de rOffice Americain des Brevets. Une copie de cette declaration est ci-jointe. 

Dans le cadre d'une demande de brevet divisionnaire, portant sur des 
peptides particuliers reconnus par I'anticorps monoclonal 64G12, I'Examinateur 
americain en charge de ce dossier considere que cette declaration est defectueuse 
car certaines corrections manuscrites y ont ete apportees sans etre datees et 
paraphees. II nous demande done de lui fournir une nouvelle declaration. 

Vous trouverez done ci-joint, une copie du texte initialement depose ainsi 
qu'une copie des revendications de ta demande divisionnaire. Vous trouverez aussi 
un exemplaire d'une declaration supplementaire, que nous vous prions de bien 
vouloir nous renvoyer apres I'avoir datee et signee. Nous attirons votre attention sur 
le contenu du sixieme paragraphe de cette declaration, qui precise que vous avez lu 
et compris la description et I'ensemble des revendications ci-jointes. Si vous avez la 
moindre question a ce sujet, n'hesitez pas a nous contacter. Par ailleurs, si vous 



C) Agence de Lyon 
ra Agence d'Alicante 



SOCIETE ANONYM E 

AU (^PA^(s^ E ^24i7 t S)o Acquisition et defense des droits, strategie de protection, liberte d'exploitcrtion 

ape 741 a et recherches de disponibilite. oppositions, consultations, controls et audits 



decidez de ne pas signer cette declaration, nous vous remercions de bien vouloir 
nous en avertir. 

Veuillez agreer, Chere Madame, Pexpression de nos meilleures salutations. 




Veronique MARCADE Julia ANDRAL-ZIURYS 



P.J. : - Declaration du 11/11/94 

- Texte initialement depose et revendications de la demande 
divisionnaire 

- Declaration supptementaire 



DECLARATION AND POWER OF ATTORNEY 



As a below named inventor, I HEREBY DECLARE: 

THAT my residence, post office address, and citizenship are as stated below next to my 

name; 

THAT I believe I am the original, first, and sole inventor (if only one inventor is named 
below) or an original, first, and joint inventor (if plural inventors are named below or in an 
attached Declaration) of the subject matter which is claimed and for which a patent is sought on 
the invention entitled 

MONOCLONAL ANTIBODIES AGAINST THE INTERFERON RECEPTOR, 

WITH NEUTRALIZING ACTIVITY AGAINST TYPE I INTERFERON 

(Attorney Docket No. 017283/0123) 

the specification of which (check one) 

Is attached hereto. 

X Was filed on March 30, 1993 as Application Serial No. 
PCT/EP93/00770 and was amended on (if applicable). 

THAT I do not know and do not believe that the same invention was ever known or used 
by others in the United States of America, or was patented or described in any printed 
publication in any country, before I (we) invented it; 

THAT I do not know and do not believe that the same invention was patented or 
described in any printed publication in any country, or in public use or on sale in the United 
States of America, for more than one year prior to the filing date of this United States 
application; 

THAT I do not know and do not believe that the same invention was first patented or 
made the subject of an inventor's certificate that issued in any country foreign to the United 
States of America before the filing date of this United States application if the foreign application 
was filed by me (us), or by my (our) legal representatives or assigns, more than twelve months 
(six months for design patents) prior to the filing date of this United States application; 

THAT I have reviewed and understand the contents of the above-identified specification, 
including the claim(s), as amended by any amendment specifically referred to above; 

THAT I believe that the above-identified specification contains a written description of 
the invention, and of the manner and process of making and using it, in such full, clear, concise, 
and exact terms as to enable any person skilled in the art to which it pertains, or with which it is 
most nearly connected, to make and use the invention, and sets forth the best mode 
contemplated by me of carrying out the invention; and 

THAT I acknowledge the duty to disclose to the U.S. Patent and Trademark Office all 
information known to me to be material to patentability as defined in Title 37, Code of Federal 
Regulations, §1 .56. 



Application Serial No. 09/240,675 



Atty. Dkt. No. 017283/0123 



I HEREBY CLAIM foreign priority benefits under Title 35, United States Code §1 19{a)-(d) 
or § 365(b) of any foreign application(s) for patent or inventor's certificate, or § 365(a) of any 
PCT international application which designated at least one country other than the United States 
of America, listed below and have also identified below any foreign application for patent or 
inventor's certificate or of any PCT international application having a filing date before that of the 
application on which priority is claimed. 



Prior Foreign 
Application Number 



Country 



Foreign Filing Date 



Priority 
Claimed? 



Certified 

Copy 
Attached? 



92400902.0 



European 



31/March/1992 



Yes 



NO 



I HEREBY CLAIM the benefit under Title 35, United States Code § 1 19(e) of any United 
States provisional application(s) listed below. 



| U.S. Provisional Application Number 


Filing Date 















I HEREBY CLAIM the benefit under Title 35, United States Code, §120 of any United 
States application(s), or § 365(c) of any PCT international application designating the United 
States of America, listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCT International application in the 
manner provided by the first paragraph of Title 35, United States Code, § 1 12, I acknowledge 
the duty to disclose information which is material to patentability as defined in Title 37, Code of 
Federal Regulations, § 1 .56 which became available between the filing date of the prior 
application and the national or PCT international filing date of this application. 



U.S. Parent 
Application Number 


PCT Parent 
Application Number 


Parent 
Filing Date 


Parent 
Patent Number 



























I HEREBY APPOINT the following registered attorneys and agents of the law firm of 
FOLEY & LARDNER: 



STEPHEN A. BENT Reg. No. 29,768 

DAVID A. BLUMENTHAL Reg. No. 26,257 

BETH A. BURROUS Reg. No. 35,087 

ALAN I. CANTOR Reg. No. 28,163 

WILLIAM T. ELLIS Reg. No. 26,874 

JOHN J. FELDHAUS R g. No. 28,822 

MICHAEL D. KAMINSKI R g. No. 32,904 

LYLE K. KIMMS R g. No. 34,079 
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KENNETH E. KROSIN 


Reg. 


No. 


25,735 


JOHNNY A. KUMAR 


R 9. 


No. 


34,649 


JACK LAHR 


R g. 


No. 


19,621 


GLENN LAW 


Reg. 


No. 


34,371 


PETER G. MACK 


Reg. 


No. 


26,001 


STEPHEN B. MAEBIUS 


Reg. 


No. 


35,264 


BRIAN J. MC NAMARA 


Reg. 


No. 


32,789 


SYBIL MELOY 


Reg. 


No. 


22,749 


RICHARD C. PEET 


Reg. 


No. 


35,792 


GEORGE E. QUILLIN 


Reg. 


No. 


32,792 


ANDREW E. RAWLINS 


Reg. 


No. 


34,702 


BERNHARD D. SAXE 


Reg. 


No. 


28,665 


CHARLES F. SCHILL 


Reg. 


No. 


27,590 


RICHARD L. SCHWAAB 


Reg. 


No. 


25,479 


MICHELE M. SIMKIN 


Reg. 


No. 


34,717 


HAROLD C. WEGNER 


Reg. 


No. 


25,258 



to have full power to prosecute this application and any continuations, divisions, reissues, and 
reexaminations thereof, to receive the patent, and to transact all business in the United States 
Patent and Trademark Office connected therewith. 

I request that all correspondence be directed to: 

Bernhard D. Saxe 

Foley & Lardner 

At Washington Harbour 

3000 K Street, NW, Suite 500 

Washington, DC 2000 

Telephone: 202-672-5472 
Facsimile: 202-672-5399 

I UNDERSTAND AND AGREE THAT the foregoing attorneys and agents appointed by me 
to prosecute this application do not personally represent me or my legal interests, but instead 
represent the interests of the legal owner(s) of the invention described in this application. 

I FURTHER DECLARE THAT all statements made herein of my own knowledge are true, 
and that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code, and that such willful false statements may jeopardize the validity of the 
application or any patent issuing thereon. 

Name of first inventor Patrick BENOIT 

Residence Paris, France 

Citizenship FRANCE 

Post Office Address 24, rue Jonquoy, F-75014 Paris, France 

Inventor's signature 

Date 
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Name of second inventor 

Residence 

Citizenship 

Post Office Address 

Inventor's signature 

Date 

Name of third inventor 

Residence 

Citizenship 

Post Office Address 

Inventor's signature 

Date 

Name of fourth inventor 

Residence 

Citizenship 

Post Office Address 

Inventor's signature 

Date 

Name of fifth inventor 

Residence 

Citizenship 

Post Office Address 

Inventor's signature 

Date 



Francois MEYER 
Paris, France 
LUXEMBOURG 

3 Place du Pantheon, F-75005 Paris, France 



Deborah MAGUIRE 
Paris, France 
AUSTRALIA 

24, rue Maitre-Aibert, F-75005 Paris, France 



Ivan PLA VEC 
Sunnyvale, CA, USA 
CROATIA 

1415, Mallard Way, Sunnyvale, CA 94087, USA 



Michael G. TOVEY 
Paris, France 
GREA T BRITAIN 

7, rue Lagrange, F-75005 Paris, France 
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DECLARATION AND POWER OF ATTORNEY 

As a below named inventor. I hereby declare that; 
D is attached hereto 

PRIOR FOREIGN APPLICATION© 



---(a) for 
having a 




paragraph of TiUe 35. United State SKftVii" »«* «»ctoMd in the pri 
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tun Name of Fifth InvemoP 
Michael G, TOVEY 



Ttesidence Addresf 

Paris, Franrp. 



* w Quorrefages. F-75UU5 Paris. fiYanc* 



«iimuy of UikensUp 
GREAT BRITAIN 



Attorney Docket No. 017283/0123 
Applicant: Patrick BENOIT et al. 




IN THE CLAIMS: 



Please delete claims 1-22 and insert the following new claims: 

-23. A peptide or polypeptide which is a fragment of the extracellular portion of 
the IFN-R of SEQ ID NO: 2, said peptide or polypeptide consisting of amino acid residue 
27 to amino acid residue 427 of SEQ ID NO: 1 or 2 or a portion thereof; wherein said 
peptide or polypeptide specifically binds to monoclonal antibody 64G12 (deposited at the 
ECACC under no. 92022605). 

24. A peptide or polypeptide as claimed in claim 23, consisting of amino acid 
residue 27 to amino acid residue 229 of SEQ ID NO: 1 or 2 or a portion thereof. 

25. A peptide or polypeptide which is a fragment of the extracellular portion of the 
IFN-R of SEQ ID NO: 2, said peptide or polypeptide consisting of amino acid residue 1 to 
amino acid residue 229 of SEQ ID NO: 1 or 2 or a portion thereof; wherein said peptide or 
polypeptide specifically binds to monoclonal antibody 64G12. 

26. An analogue of a peptide or polypeptide as claimed in claim 23, which is 
derived from said peptide or polypeptide by substitution of one or more amino acid residues 
and which retains the ability to specifically bind to monoclonal antibody 64G12. 

27. A method of producing a monoclonal antibody, comprising immunizing an 
animal with a peptide or polypeptide as claimed in claim 23, fusing spleen cell from the 
immunized animal with myeloma cells, isolating hybridoma cells which produce antibodies, 
and selecting and purifying monoclonal cell lines producing antibodies which specifically 
bind to said peptide or polypeptide. 

28. A method of producing a monoclonal antibody, comprising contacting 
stimulated B-lymphocytes in vitro with a peptide or polypeptide according to claim 23, 
fusing the resultant B-lymphocytes with B-lymphocytes immortalized with Epstein-Barr 
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Attorney Docket No. 017283/0123 
Applicant: Patrick BENOIT et al. 



virus, isolating hybridoma cells which produce antibodies, and selecting and purifying 
monoclonal cell lines producing antibodies which specifically bind to said peptide or 
polypeptide. — 

IN THE ABSTRACT 

Please insert the Abstract provided on the attached sheet. 

REMARKS 

The Examiner is respectfully requested to enter the above amendments prior to 
examination of the instant application. Support for the amendments is present throughout 
the specification, in particular at pages 10-11. 



Respectfully submitted, 



February 2, 1999 
Date 




Bernhard D. Saxe 
Reg. No. 28,665 




FOLEY & LARDNER 
3000 K Street, N.W. 
Suite 500 

Washington, D.C. 20007-5109 
Tel: (202) 672-5300 



Attorney Docket No. 017283/0123 
■■4*-.' Applicant: Patrick BENOIT et al. 

ABSTRACT OF THE DISCLOSURE 

A monoclonal antibody is provided which is directed against the human interferon 
type I receptor (IFN-R), which recognizes the extracellular domain of the human IFN-R 
and which has neutralizing capacity against the biological properties of human type I-IFN. 
Diagnostic and therapeutic applications for the monoclonal antibody also are provided. 
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* 1 

MONOCLONAL ANTIBODIES AGAINST THE INTERFERON 
RECEPTOR, WITH NEUTRALIZING ACTIVITY AGAINST 
TYPE I INTERFERON 

The interferons (IFN) constitute a group of 
secreted proteins which exhibit a wide range of 
biological activities and are characterized by their 
capacity to induce an antiviral state in vertebrate 
cells (I. Gresser and M.G. Tovey Biochem Biophys. Acta 
516:231, 1978). There are three antigenic classes of 
IFN : alpha (a) , beta (0) and gamma. IFNa and IFN0 
together are known as the type I interferon. 

Natural type I human interferon comprises 12 or 
more closely related proteins encoded by distinct genes 
with a high degree of structural homology (Weissmann 
and Weber, Prog. Nucl. Acid. Res. Mol . Biol. 33:251. 
1986) . 

The human IFNa locus comprises two subfamilies. 
The first subfamily consists of 14 non allelic genes 
and 4 pseudogenes having at least 80% homology. The 
second subfamily, all or omega («) , contains 5 
pseudogenes and 1 functional gene which exhibits 70% 
homology with the IFNa genes (Weissmann and Weber 
1986) . 

The subtypes of IFNa have different specific 
activities but they possess the same biological 
spectrum (Streuli et al. PNAS-USA 78:2848, 1981) and 
have the same cellular -receptor (Agnet M. et al . in 
"Interferon 5" Ed. I. Gresser p. 1-22, Academic Press, 
London 1983) . 

The interferon 0 (IFN0) is encoded by a single 
gene which has approximately 50% homology with the IFNa 
genes. 

The interferon a subtypes and interferon 0 bind to 
the same receptor on the cell surface. 
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The interferon gamma (IFN gamma) is also encoded 
by a single copy, which has little homology with the 
IFNa and IFN/? genes. The receptor for IFN gamma is 
distinct from the receptor of the a and p interferons. 

For the purpose of the present invention the 
receptor of a and 0 classes of IFN will be designated 
IFN-R. This represents natural type I receptor. The 
group of proteins forming natural interferon a will be 
designated IFNa, and type I-IFN will represent both 
natural IFNa, IFNw, and IFN0. 

Despite the fact that interferon is a potent 
antiviral agent, there is considerable evidence to 
suggest, that many of the characteristic symptoms of 
acute virus diseases such as upper respiratory tract 
infections are caused by an overproduction of 
interferon alpha. Furthermore, IFN alpha has been shown 
to contribute to the pathogenesis of certain chronic 
virus infections in experimental animals and the 
available evidence suggests that this is also the case 
for certain human chronic virus diseases such as those 
due to measles virus. 

The interferons a are also potent immuno- 
regulatory molecules which stimulate polyclonal B-cell 
activation, enhance NK cell cytotoxicity, inhibit T- 
cell functions, and modulate the expression of the 
major histocompatibility complex (MHC) class 1 
antigens, all of which are implicated in the induction 
of autoimmunity and in graft rejection. The abnormal 
production of interferon a is associated with a number 
of autoimmune diseases and inflammatory disorders 
including systemic lupus erythematosus (SUE) , type I 
diabetes, psoriasis, rheumatoid arthritis, multiple 
sclerosis, Behcet's disease, aplastic anemia, the 
acquired immunodeficiency syndrome (AIDS) and severe 
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combined immunodeficiency disease. The presence of 
interferon a in the serum of patients with systemic 
lupus is correlated with both the clinical and humoral 
signs of increased disease activity. The production of 
interferon a in HIV positive subjects is also highly 
predictive of disease evolution. 

Administration of interferon a has been reported 
to exacerbate underlying disease in patients with 
psoriasis and multiple sclerosis and to induce a SLE 
like syndrome in patients without a previous history of 
autoimmune disease. Interferon a has also been shown to 
induce glomerulonephritis in normal mice and to 
accelerate the outset of the spontaneous autoimmune 
disease of NZB/W mice. 

Interferon a is also produced during the course of 
graft-versus-host disease (GVHD) in parallel with the 
enhanced NK cell activity characteristic of systemic 
GVDH. Interferon a is the principal modulator of NK 
cell cytotoxicity and administration of interferon a 
has been shown to enhance the intestinal consequences 
of GVDH in normal mice. 

The object of the present invention is to provide 
new antagonists against the biological activities of 
the human type I-IFN. These antagonists could be used 
for therapeutical, including prophylaxis purposes, in 
cases where the type I-IFN (IFN a/0) is abnormaly 
produced and when this abnormal production is 
associated with pathological symptoms. Such antagonists 
could also be used for the diagnosis of various 
diseases or for the study of the evolution of such 
diseases . 

In order to define such antagonists, the inventors 
have taken into account the fact that the human natural 
type I-IFN is in fact constituted of a mixture of 



interferons (subspecies) and the fact that the 
composition of this associati n of different subtypes 
of interferons varies both quantitatively and 
qualitatively. 

Some natural interferons, such as the ones 
secreted by Namalwa cells (Namalwa interferon) or 
leukocyte (leucocyte interferon) have been studied in 
detail (N . B . Finter and K.H. Fautes , Interferon 2 , 
1980, p. 65-79 I. Gresser Editor Academic Press ; K. 
Cantell et al, Interferon 1, 1979 p. 2-25, I. Gresser 
Editor Academic Press) and were used by the inventors 
to define natural type I interferons. 

In some pathological cases, like AIDS, interferons 
having some special properties have been described 
(O.T. Preble et al, Annals of New- York Academy of 
Sciences p. 65-75) . This interferon involved in 
pathological cases like AIDS nevertheless binds to the 
same receptor, as described above. 

One object of the present invention is to provide 
an antagonist of the type I-IFN, which would be able to 
inhibit or neutralize, to a determined extent, the 
biological properties of the human type I-IFN, that is 
to say, to neutralize in vivo a mixture of a, p, a, 
subspecies . 

Accordingly the inventors have defined antibodies, 
especially monoclonal antibodies, which have the 
property of being antagonists to the type I-IFN. These 
antibodies are directed against the human type I-IFN 
receptor. 

The invention thus also concerns the use of the 
monoclonal antibodies for the preparation of 
pharmaceutical compositions, useful for the treatment 
of symptoms associated with the abnormal production of 
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type I-IFN. Thes monoclonal antibodies are also 
appropriat for the preparation of diagnosis reagents. 

A monoclonal antibody according to the present 
invention is directed against the human type I- 
interferon receptor (IFN-R) and is characterized by the 
following properties : 

it recognizes the extracellular domain of the 

human IFN-R, and 

it has a neutralizing capacity against the 
biological properties of the human type I-IFN. 
The ability to neutralize the biological 
properties of type I-IFN can be estimated as a function 
of the capacity of the monoclonal antibody to 
neutralize the antiviral activity of the type I-IFN. 
Such a test is relevant in order to determine whether 
the antibody assayed is included within the scope of 
the invention, although it is clear that the biological 
properties of type I-IFN are not limited to its 
antiviral properties. Detailed procedures are given in 
the examples in order to enable to perform such a test 
of the antiviral activity. The cells tested can 
advantageously be Daudi-cells, which affinity for the 
type I-IFN is well known. The main steps of such a test 
would consist in : 

incubating a determined concentration of human 
cells responsive to human type I-IFN, with human 
type I-IFN in the presence of a determined 
concentration of monoclonal antibodies to be 
assayed, for a time sufficient to allow the 
formation of a complex between the monoclonal 
antibodies and the IFN-R of the human cells and/or 
between the type I-IFN and the IFN-R of the human 
cells ; 
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infecting the incubated cells with a determined 
virus, in a determined concentration, 
washing the cells, 

resuspending the cells in culture medium, 
incubating for a time sufficient to allow virus 
replication ; 
lysing the cells ; 

measuring the virus replication, or measuring the 

inhibition of the cytopathic effect. 

The ability of the monoclonal antibodies of the 
invention to neutralize the biological properties of 
the human type I-IFN can be modulated as a function of 
the dose of antibodies used. Accordingly a 100% 
inhibition of the biological properties, or a partial 
inhibition can be obtained. 

According to another embodiment of the present 
invention, the monoclonal antibodies directed against 
the human type I-IFN receptor, are further 
characterized by the fact that they are capable of 
inhibiting the binding of a human type I-IFN, to the 
human IFN-R. 

A monoclonal antibody having the capacity to 
recognize the extracellar domain of the human IFN-R and 
capable of inhibiting the binding of the human type I- 
IFN to its receptor, can be selected by the following 
steps : 

preincubating a determined concentration of 
Purified monoclonal antibodies or a hybridoma 
culture supernatant containing monoclonal 
antibodies to be assayed, with human cells capable 
of harboring IFN-R ; 

adding labelled human type I-IFN, in a determined 
concentration, to the above preincubated medium ; 
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- incubating the medium containing the human cells, 
the monoclonal antibodies and the labelled type 
I-IFN for a time sufficient to allow an 
equilibrium to occur, between the monoclonal 
antibodies on the one hand and the type I-IFN on 
the other hand, with the cellular IFN-R ; 

- washing the cells ; 

- determining the formation of a binding complex 
between the human cells and the labelled type I- 
IFN by counting the amount of attached labelled 
type I-IFN. 

Some of the monoclonal antibodies of the 
invention, have also the capacity to neutralize the 
antiproliferative properties of the human type I-IFN. 
This property can also be assayed on Daudi cells, by 
performing the following steps : 

allowing cells to grow in presence of human type 
I FN and determined concentration of mAb ; 
counting the cells in order to detect an 
inhibition of the antiproliferative effect of the 
human type I-IFN. 

One property of a monocolonal antibody according 
to the invention resides in its capacity to recognize 
the extracellular domain of the human I FN receptor. 
This property of the monoclonal antibody can be assayed 
on human cells bearing the natural human receptor but 
also on the extracellular domain of a recombinant IFN-R 
such as expressed in a procaryotic cell, for instance 
in E.coli or a recombinant IFN-R such as expressed in a 
eucaryotic cell such as mamalian cell for instance a 
CHO-cell. 

This receptor can indeed present different 
properties, depending on the fact that it is produced 
in a procaryotic or eucaryotic cell and accordingly 
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depending on the fact that the post-translational 
maturation occurred or not. The inventors interestingly 
showed that relevant assays, to evaluate the capacity 
of a monoclonal antibody according to the invention 
i.e. to recognize the cellular IFN-R, can be performed 
on a recombinant receptor expressed in mamalian cells. 
As a matter of fact, such recombinant receptor has the 
same properties as the cellular receptor, as far as its 
recognizing activity is concerned. 

Monoclonal antibodies of the invention can be 
obtained against various forms of the receptor, 
including the complete receptor, a particular domain or 
a peptide characteristic of the aminoacid sequence of 
the receptor represented in figure 3 . 

Monoclonal antibodies of the invention can for 
example be prepared against the soluble form of the 
receptor. A hydrosoluble polypeptide corresponding to 
the soluble form of the INF-R is described on figure 2. 
According to the present invention, a soluble form of 
the IFN-R corresponds to a peptide or a polypeptide, 
capable of circulating in the body. 

Other monoclonal antibodies according to the 
invention can also be prepared against a peptide 
comprised in the extracellular domain of the receptor 
as described on figure 2. An advantageous peptide 
corresponds for instance to the aminoacid sequence 
comprised between aminoacid 1 and aminoacid 229. 
According to another embodiment of the invention, the 
antibodies can be prepared against a polypeptide 
modified by substitution of one or more amino acids, 
provided that antibodies directed against the non 
modified extracellular domain of the IFN-R, recognize 
the modified polypeptide or peptide. 
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Preferred monoclonal antibodies according to the 
invention are those which are f the IgGl type. 

Among the antibodies of the invention, an antibody 
which has the capacity of inhibiting the binding of the 
type I-IFN to its receptor is preferably characterized 
in that it inhibits the in vitro binding of human type 
IFN, to the human cellular IFN-R when it is co- 
incubated with cells harboring the hu-IFN-R, at a 
concentration of antibodies equal or inferior to 100 
Mg/ml, preferably equal or inferior to 50 /ig/ml, 
advantageously inferior to 20 /ig/ml, more preferably in 
the range of approximately 0.5 to 2 /xg/ml. 

The inventors have shown that the high affinity 
binding capacity of a monoclonal antibody is not 
sufficient to ensure that this antibody will be able to 
inhibit the binding activity of the human type I-IFN 
to the IFN-R. Nevertheless the high affinity binding 
capacity of the monoclonal antibody is necessary to 
investigate further the ability of the antibody to 
inhibit the binding of the type I-IFN to its cellular 
receptor. 

Another monoclonal antibody is characterized in 
that it neutralizes in vitro the antiproliferative 
activity of human type I-IFN, on cells highly 
responsive to this human type I-IFN, for instance Daudi 
cells at a concentration in a range of 1 to 10 ng/ml. 

According to another embodiment a monoclonal 
antibody is also characterized in that it neutralizes 
in vitro the antiproliferative activity of human type 
IFN, on cells poorly responsive to this human I FN, for 
instance Ly28 cells, at a concentration in a range of 
50 to 100 Mg/ml. 

A particular group of monoclonal antibodies 
according to the invention is characterized in that it 
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neutralizes th antiviral activity of the human type 
I-IFN, on cells highly responsive to this human type 
I-IFN, for instance Daudi cells at a concentration in a 
range of 1 to 50 fiig/ml, preferably 1 to 20 /xg/ml, for a 
concentration of type I-IFN in the range of l to 1000 
units with reference to the international standard MRC 
69/19. 

Advantageously, the monoclonal antibody according 
to the invention is such that these antibodies do not 
bind to the human receptor for IFN gamma. 

One particular antibody . satisfying the 
requirements of the invention, is such as it directed 
against an epitope on the amino-acid sequence comprised 
between amino-acid 27 and amino-acid 427 of the 
extracellular domain of the human IFN-R as represented 
on figure 2. 

One particularly interesting monoclonal antibody 
according to the invention is the antibody designated 
64G12 under n° 92022605 which has befcn deposited at the 
ECACC (European Collection of Animal Cell Cultures 
Porton Down Salisbury, Wiltshire SP4 056, United 
Kingdom) on February 26, 1992. 

These antibodies may be prepared by conventional 
methods involving the preparation of hybridoma cells by 
the fusion of myeloma cells and spleen cells of an 
animal immunized beforehand with the peptide antigen, 
on the conditions such that the antigen against which 
the antibodies are formed is constituted by the 
extracellular domain of IFN-R or any polypeptide or 
peptide of this domain. 

The hybridomas are constructed according to the 
protocole of Kohler and Milstein (Nature, 1974, 256 : 
495-4 97) . For example the hybridomas are derived from 
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the fusion of the spleen cells above described with NS1 
mouse (BalbC) HGPRT" as myeloma cell. 

A second procedure for the production of 
monoclonal antibodies according to the invention, 
consists in carrying out the fusion between B-cells of 
blood immortalized with the! Epstein/Barr virus and 
human B lymphocytes placed beforehand in contact with 
the extracellular domain or a fragment thereof of the 
IFN-R, against which it is decided to form monoclonal 
antibodies. B-cells placed in contact beforehand with 
the extracellular domain of IFN-R or fragment thereof 
against which it is decided to form monoclonal 
antibodies, may be obtained by in vitro culture 
contacted with the antigens, the recovery of the B- 
cells coated with these antigens being preceded by one 
or several cycles of stimulation. 

The invention thus concerns human antibodies as 
obtained by carrying out the above procedure, having 
the above defined properties. 

The invention also aims at providing a monoclonal 
antibody characterized in that the variable or 
complementary determining regions of its heavy and/or 
light chains are grafted on the framework and/or 
constant regions of a human antibody. 

The invention further provides a composition 
having antagonist properties for the biological 
properties of the human type I-IFN, characterized in 
that it comprises monoclonal antibodies as defined 
above . 

Accordingly the invention provides a 

pharmaceutical composition characterized in that it 
comprises monoclonal antobodies as defined above, 
together with an appropriate pharmaceutical vehicle. 
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The invention also concerns the us of a 
monoclonal antibody as defined above, for the 
manufacture of a drug for the treatment or prof ilaxis 
of a pathological state or symptoms associated with 
overproduction of type-I-IFN. 

According to a first example, the antibodies can 
be used in a pharmaceutical composition, for the 
treatment of allograft rejection. 

According to another example, antibodies of the 
invention are used as active principle in a 
pharmaceutical composition for the treatment of 
autoimmune and inflammatory diseases. Such diseases 
include systemic lupus erythematosus, type 1 diabetes, 
psoriasis, rheumatoid arthritis, multiple sclerosis, 
Behcet's disease, asplatic anemia, acquired 
immunodeficiency syndrome (AIDS) , and severe combined 
immunodeficiency disease. 

Treatment of acute virus diseases can also be 
performed with the antibodies of the invention. As 
example upper respiratory tract infections, chronic 
virus infections such as those due to measles virus, 
can be performed. 

The antibodies of the invention can also be used 
for the in vitro diagnosis of the presence of the human 
type I-IFN receptor or cells. 

Further details and additional information will 
arise from the description from the description of the 
examples and from the figures. 
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FIGURES 

Ficrure 1 : binding of 125 I-labelled monoclonal 
antibodies 34F10 and 64G12 to : 

- A : Daudi cells 

- B : Ly28 cells 

Briefly, 10 6 cells were incubated for 2 hours at 
4°C in presence of different amounts of the labelled 
antibodies diluted in RPMI medium containing 10% fetal 
calf serum (FCS) . The cells were then washed 4 times in 
RPMI-1% FCS and counted for bound radioactivity. 
Nonspecific binding was mesured by incubation with a 
100 fold exces of cold antibodies and substracted from 
total counts . 

Figure 2 : nucleotide and corresponding amino-acid 
sequence of the extracellular domain of the human IFN-R 

The monoclonal antibodies were produced against 
recombinant soluble forms of the human interferon 
alpha-beta receptor (IFN-R) synthetized in either 
procaryotic cells ( E.coli ) or a mammalian cell system 
(Cos cell) . These soluble forms were based on the DNA 
sequence described in figure 2. 

- Figure 3 : nucleotide and corresponding amino-acid 
sequence of the human IFN-R. 
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EXAMPLES 

EXAMPLE 1 : 

Synthesis of the soluble receptors 
Synthesis in E.coli 

A fragment of DNA containing the sequence coding 
for the extracellular domain (amino acids 27 to 427) of 
the human INF-R (figure 2), in which an extra-sequence 
coding for 5 hist idyl residues was introduced just 
before the termination codon, was cloned in the 
expression vectors pKK233-2. This fragment was produced 
by the Polymerase Chain Reaction (PCR) and the 
resulting plasmids were sequenced to confirm both in- 
frame insertion with the Shine-Dalgarno sequence and 
the appropriate sequence coding for the receptor. 

The poly-histidyl tail introduced into the 
recombinant protein enables it to be purified rapidly 
by affinity chromatography on a chelated nickel support 
(NT A column) as described previously (Hochuli E. et al, 
Bio/technology, 1988, 1321-1325). 

The plasmid was introduced into the E. coli strain, 
JM105, and protein synthesis induced by addition of 
IPTG to the culture medium (pKK233-2, tac promoter). 

Proteins were extracted from the bacterial pellet 
and the soluble receptor purified to homogeneity by 
affinity chromatography as described hereafter. This 
procedure yieled a protein that migrates as 2 bands 
around 50 kDa under reducing conditions and three bands 
under non-reducing conditions. The maximum 

concentration of the protein obtained by different 
procedures was approximately 20Mg/ml. 
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The N-terminal sequence of th two proteins 
detected by gel electrophoresis has shown that both 
proteins are the expected fragment of the receptor. 

Synthesis and purification of an uncrlycosylated soluble 
receptor : 

Bacterial culture (250ml) 



IPTG induction 3h 



cell pellet 
6M Guanidine hydrochloride pH8 



i 



centrifugation 



NTA column: 



Elution pH 4 urea 8M 



Washes pH 8 urea 8M 

pH 6,3 urea 8M 
pH 5.9 urea 8M 



refolding dilution, dialysis 

I against Tris 0,1 M pH9 



dialysis PBS 



16 



Using the same PCR approach, we also constructed 
an expression vector coding for the IFN-R amino acid 
sequence 1-427, with an additional 5-histidyl residues 
at the C-terminus , inserted in expression vector 
pXMT-3 . The exact nucleotide sequence of the insert was 
also confirmed. 

The resulting plasmid was introduced by 
electroporation into Cos7 cells for transient 
expression and the recombinant protein was purified to 
homogeneity by affinity chromotography followed by ion 
exchange chromatography on mono-Q (Pharmacia) as 
described hereafter. 
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Purification of the soluble IFN-R from Cos7 cells 

preparative electroporation of 
cos cells 

| 18 h 

I 

serum free medium 

i 
i 

supernatants taken after 48h, 72h, 96h 

i 
i 

concentration 

i 
i 

NTA column 

i 

I Wash PBS 

elution 0.1 M NaOAc pH 5.5 
I 

I neutralization 
concentration, 3 0 000 cut off 



Mono Q (0-0.5 M Na CI) 
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This purification yielded to a 7 6 JcDa protein 
whose N-terminal sequence corresponds to the predicted 
receptor sequence with some heterogeneity in the 
processing of the leader sequence. 

EXAMPLE 2 : 

Production of monoclonal antibodies against the 
interferon type I receptor 

1) Production of the monoclonal antibodies 

Mice were immunized by injection of recombinant 
soluble interferon (r sIFN-R) purified from E. coli or 
from a culture supernatant of Cos7 cells. Initially 
mice were injected both intraperitoneally and 
subcutaneously with the purified protein in complete 
Freund's adjuvant. Subsequently mice were injected once 
a week intraperitoneally with the purified proteins 
diluted in buffered saline solution. Ten micrograms of 
recombinant proteins were injected each time. 

After the fourth injection, blood was collected 
and the presence of specific serum antibodies were 
tested by both ELISA and Western blot against the 
recombinant receptor. The strongest responders were 
then boosted with a total of 10/ig of antigen half of 
which was injected intravenously and half 
intraperitoneal ly . 



19 



2) Cell fusion 

Four days after boosting, spleen cells from the 
immunized animal were collected and fused to NS1 
(mouse) (Balbc) HGPRT* myeloma cells according to the 
method described by S. Fazekas et al. (J. Immunol. 
Methods 25:1-32, 1980). Briefly, 5xl0 7 spleen cells 
were fused to 3xl0 7 myeloma cells in 1ml of 
polyethylene glycol solution and distributed in five 96 
well plates on a peritoneal macrophage feeder layer in 
HAT (hypoxanthine, aminoprotein and thymidine) medium. 
This procedure was repeated 4 times as 20xl0 7 spleen 
cells were obtained from the immunized mouse. Screening 
for specific hybridomas was undertaken when large 
colonies were detectable in culture wells. 

For the screening, presence of specific antibodies 
was determined by a direct ELISA method : 

a) ELISA plates were coated overnight at 4°C with 
purified E^coli -expressed or Cos7 cell-expressed sIFN-R 
diluted in PBS. Plates coated with BSA were used to 
detect non specific binding, 

b) Plates were saturated by incubation with 3% BSA 
in PBS for 1 hour at 37 °C, 

c) Plates were incubated for 4 hours at room 
temperature with hybridoma supernatants diluted 1 in 4 
with PBS-0.05% Tween 20, 

d) Bound antibodies were detected by a two step 
procedure, comprising a first incubation with goat 
anti-mouse biotinylated immunoglobulin followed by 
streptavidin-horseradish peroxidase complex (both from 
Amersham and diluted 1/1000 in PBS-0.05% Tween 20). 

Positive antibody secreting hybridomas were 
passaged in 24 well plates on a spleen cell feeder 
layer and their reactivity was again checked by ELISA, 
and Western-blot. 
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3) Identification of reactivity to the natural 
interferon type I r ceptor 

The reactivity of the monoclonal antibodies (mAbs) 
recognizing the recombinant sIFN-R was tested against 
the natural class I receptor expressed at the surface 
of Daudi cells, by membrane immunofluorescence. 
Briefly, 5xl0 5 Daudi cells were incubated in 100/ul of 
culture supernatant of chosen hybridomas for 30 min at 
4°C. The cells were then washed 4 times in RPMI medium 
containing 1% BSA and further incubated with a diluted 
FITC labelled goat anti-mouse F(ab') 2 for 3 0 min at 
4°C. The cells were finally analyzed by flow cytometry 
after washing. One of the 35 tested antibodies produced 
against the E.coli recombinant receptor and 5 of the 6 
tested antibodies produced against the COS recombinant 
receptor were found to recognize the natural receptor 
on the Daudi cells. 

Cloning of these hybridomas was then performed by 
limiting dilution. The isotype of these mAbs was 
determined by an ELISA method using isotype specific 
antibodies. All 6 mAbs were found to be IgGl with kappa 
light chains. A summary of the reactivity of these 6 
mAbs is given in Table 1. 

Monoclonal antibodies were purified from culture 
supernatants by protein G chromatography. 
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Tabl 1 ; 

Reactivity of the anti IFK-R monoclonal antibodies 





Reactivity against the 
recombinant receptor 


Reactivity against * 
the cellular receptor 




E.COLI COS 






EL ISA Western EL ISA 


Western 


i ninunof luorescence 


34F10 




+ 


+ 


64G12 








63F6 
64G2 
64D10 
6508 


- ♦ 


♦ 

weak 





* measured on Daudi cells 
EXAMPLE 3 : 

Inhibition of the binding of interferon to human 
cell lines 

Inhibition of interferon binding to human cells 
was assayed as follows. 10 6 cells were preincubated at 
4°C for 30 min with various dilutions of hybridoma 
culture supernatants or purified mAbs or with medium 
alone. 125 I-labelled I FN alpha 8 or alpha 2 was added at 
the concentration of lOOpM and cells incubated for a 
further 2 hours at 4°C. These incubations were 
performed in RPMI medium containing 20mM HEPES pH 7.4 
and 10% foetal calf serum (FCS) . The cells were finally 
washed 4 times with RPMI - 1% FCS and counted to 
determine bound radioactivity. 
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The mAb secreted by th hybridoma line 64G12 
(latt r named mAb 64G12) was shown in this assay to 
inhibit the binding of labelled I FN to the cells in a 
dose-dependent manner. 50% inhibition of binding to the 
Daudi cells (Burkitt lymphoma cell line ; Klein et al., 
Cancer Researh, 28:1300-1310, 1968) was obtained at a 
mAb concentration of 0.4/ig/ml. The same inhibition was 
obtained with K562 cells (chronic myelogenous leukemia, 
Lozzio and Lozzio, Cell, 45:321-334, 1975) but 50% 
inhibition was obtained at ll^g/ml for HL60 cells 
(Promyelocytic leukemia, Collins S.J. et al., Nature, 
270 :347-349, 1977) and 60Mg/ml for Ly28 cells (Klein G. 
et al. Int. J. Cancer, 10:44-57, 1972) . 

Table 2 : 



The inhibition of binding of labelled I FN alpha 2 to 
various cell lines by mAB64G12 



Cell lines 


Concentration of mAB which gives 50% 
inhibition of binding 


Daudi 
K562 


0 , 4 /xg/ml 


HL60 


11 /ig/ml 


Ly28 


60 /xg/ml 



The difference in the mAb concentration at which 
50% inhibition of binding of I FN is obtained has been 
investigated by direct binding of 125 I-labelled mABs 
64G12 and 34F10 to the same cell lines and Scatchard 
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plot analysis of the results* In the concentration 
range of 0.1 to 1.5 nq/ml 0 a high affinity binding of 
the mAb 34F10 («10nM) was seen on all cell lines 
whereas a high affinity binding of mAB 64G12 was only 
detected on Daudi and K562 cells (Figure 1). 



EXAMPLE 4 : 

Inhibition of the function of type I interferon 

Functional inhibition of type I interferon by the 
purified mAb 64G12 was demonstrated in an antiviral 
assay on Daudi cells using either recombinant I FN alpha 
2, I FN beta and I FN omega, or purified Namalwa and 
leucocyte interferons, and in an antiproliferative 
assay with recombinant I FN alpha 2. 

* Antiviral activity 

An antiviral assay on Daudi cells was performed as 
described (M. Dron and M.G. Tovey, J. Gen. Virol. 
64:2641-2647, 1983). Cells (0.5xl0 6 /ml) were incubated 
for 24 hours in the presence of interferon and 
antibodies. 10 6 cells in 1 ml were then infected for 1 
hour at 37 °c with Vesicular stomatitis virus (VSV) then 
washed 3 times, resuspended in culture medium and 
incubated for 18 hours at 37 °C Cells were then lysed 
by f reeze-thawing and virus replication measured by 
titration of the supernatants on L929 cells. A dose- 
dependent inhibition of the antiviral activity of the 
various subtypes of type I I FN was demonstrated for the 
purified mAb 64G12 . 
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For the antiviral assay with the Wish cells, cells 
were incubated for 24 hours with various concentrations 
of interferons in the presence of the mAbs prior to 
challenge with VSV. in this assay, the mAb 64G12 was 
demonstrated to block completely the antiviral activity 
of Leukocyte I FN (50U/ml) , recombinant I FN alpha 2 
(50U/ml) and interferon from the sera of AIDS patients 
(50, 75 and 150U/ml) . 

* antiproliferative activity 

For the antiproliferative assay, Daudi cells were 
seeded at a concentration of 10 5 cells per ml in a 96 
well plate in the presence of interferon and purified 
inhibitory or control antibody. Cells were then counted 
after 24, 48 and 72 hours with a Coulter counter and 
checked for viability by trypan blue exclusion. 
Purified mAb 64G12 demonstrated a dose-dependent 
inhibition of the antiproliferative activity of 
interferon alpha 2. 
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CLAIMS 

1. Monoclonal antibody directed against the human 
interferon class I receptor (IFN-R) characterized by 
the following properties : 

it recognizes the extracellular domain of the 
human IFN-R, and 

it has a neutralizing capacity against the 
biological properties of the human type I-IFN. 

2 . Monoclonal antibody directed against the human 
type I IFN-R according to claim 1, characterized by its 
capacity to inhibit the binding of a human pathological 
type I-IFN, to the IFN-R. 

3 . Monoclonal antibody according to claim 1 or 2 , 
which is obtainable from a hybridoma cell prepared by 
fusion of a myeloma cell with spleen cells from an 
animal previously immunized with the soluble form of 
the human IFN-R. 

4 . Monoclonal antibody according to anyone of claims 
1, 2 or 3, characterized in that it recognizes an 
epitope on a soluble form of the human cellular IFN-R 
or of a recombinant IFN-R. 

5. Monoclonal antibody according to anyone of claims 
1 to 4, characterized in that it inhibits in vitro the 
binding of human type I-IFN, to the human cellular 
IFN-R when it is co-incubated with cells harboring the 
hu-IFN-R, at a concentration of antibodies equal or 
inferior to 100 vg/ml, preferably equal or inferior to 
50 /zg/ml, advantageously inferior to 2 0 txq/ ml , more 
preferably in the range of approximately 0,5 to 2 
Mg/ml . 

6. Monoclonal antibody according to anyone of claims 
1 to 5, characterized in that it neutralizes in vitro 
the antiproliferative activity of the human type I-IFN, 
on cells highly responsive to this human type I-IFN, 
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for instance Daudi cells at a concentration in a range 
of 1 to 10 /ig/ml. 

7. Monoclonal antibody according to anyone of claims 
1 to 6, characterized in that it neutralizes in vitro 
the antiproliferative activity of human type I-IFN, on 
cells poorly responsive to this human type I-IFN, for 
instance Ly28 cells, at a concentration in a range of 
50 to 100 /xg/ml* 

8 . Monoclonal antibody according to anyone of claims 
1 to 7, characterized in that it does not bind to the 
human receptor of the I FN gamma. 

9 . Monoclonal antibody according to anyone of claims 
1 to 8, characterized in that it recognizes an epitope 
on the aminoacid sequence 27 to 427 of the human IFN-R. 

10. Monoclonal antibody according to anyone of claims 
1 to 9, characterized in that it neutralizes in vitro 
the antiviral activity of the human type I-IFN, on 
cells highly responsive to this human type I-IFN, for 
instance Daudi cells at a concentration in a range of 1 
to 10 /xg/ml. 

11. Monoclonal antibody according to anyone of claims 
1 to 10, characterized in that it neutralizes in vitro 
the antiviral activity of the human class I-IFN, on 
cells poorly responsive to this human I FN, for instance 
Ly28 cells, at a concentration in a range of 50 to 100 
Mg/ml . 

12 . Monoclonal antibody according to anyone of claims 
1 to 11, characterized in that it is the 64G12 
antibody, deposited at the ECACC on February 26, 1992 
under n° 92022605. 

13. Monoclonal antibody according to anyone of claims 
1 to 11, characterized in that it is a humanized 
antibody, for instance characterized in that the 
variable or complementary determining regions of its 
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heavy and light chains are grafted on the framework and 
constant regions of a human antibody. 

14. Monoclonal antibody according to anyone of claims 
1 to 11, characterized in that it is a human antibody. 

15. Monoclonal antibody according to anyone of claims 
1 to 11, characterized in that it is an IgGl type 
antibody. 

16. Hybridoma cell, characterized in that it produces 
monoclonal antibodies according to claims 1 to 13 . 

17. Composition having antagonist properties to the 
type I-IFN, characterized in that it comprises 
monoclonal antibodies according to anyone of claims 1 
to 16. 

18. Pharmaceutical composition, characterized in that 
it comprises monoclonal antibodies according to anyone 
of claims 1 to 17, together with an appropriate 
pharmaceutical vehicle . 

19. Use of a monoclonal antibody according to anyone 
of claims 1 to 17, for the manufacture of a drug for 
the treatment or prophylaxis of a pathological state 
associated with proliferative cell activity and/or 
viral cell infection. 

20. Process for the selection of a monoclonal antibody 
having the capacity to recognize the extracellular 
domain of the human IFN-R and capable of inhibiting the 
binding of the human type I-IFN, to the IFN-R, 
characterized by the following steps : 

preincubating a determined . concentration of 
purified monoclonal antibodies according to anyone 
of claims 1 to 15 or a hybridoma culture 
supernatant containing monoclonal antibodies, with 
human cells susceptible of harboring IFN-R ; 
adding labelled human type I-IFN in a determined 
concentration, to the above preincubating medium ; 
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incubating the medium containing the human cells, 
monoclonal antibodies and labelled type I-IFN for 
a time sufficient to allow an equilibrium to 
occur, between the monoclonal antibodies on the 
one hand and the type I-IFN on the other hand, 
with the cellular IFN-R ; 

- washing the cells ; 

- determining the formation of a binding complex 
between the human cells and the type I-IFN, by 
counting the amount of attached labelled type I- 
IFN. 

21. Process for the selection of a monoclonal antibody 
having the capacity to recognize the extra-cellular 
domain of the human IFN-R and having a neutralizing 
capacity against the antiproliferative activities of 
the type I-IFN, on human cells characterized by the 
steps of : 

- allowing cells to grow in the presence of human 
type I-IFN and in the presence of a determined 
concentration of monoclonal antibodies according 
to anyone of claims 1 to 15 ; 

counting the cells in order to detect an 
inhibition of the antiproliferative effect of the 
type I-IFN. 

22. Process for the selection of a monoclonal 
antibody having the capacity to recognize the extra- 
cellular domain of the human IFN-R and having a 
neutralizing capacity against the antiviral activities 
of the natural, non pathological or pathological type 
I-IFN on human cells, characterized by the steps of : 

incubating cells with type I-IFN and monoclonal 
antibodies according to anyone of claims 1 to 15, 
in determined concentrations, for a time 
sufficient to allow the formation of a complex 
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between the monoclonal antibodies and the IFN-R of 
the human cells and/or between the typ I-IFN and 
the IFN-R of the human cells ; 

infecting the above incubated cells with a 
determined concentration of a virus ; 
washing the cells ; 

resuspending the cells in culture medium ; 
incubating for a time sufficient to allow the 
replication of the virus ; 
lysing the cells and ; 

measuring the virus replication or measuring the 
inhibition of the cytopathic effect. 
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ABRIDGMENT 

MONOCLONAL ANTIBODIES AGAINST THE INTERFERON 
RECEPTOR, WITH NEUTRALIZING ACTIVITY AGAINST 
TYPE I INTERFERON 

The invention relates to a monoclonal antibody 
directed against the human interferon class I receptor 
(IFN-R) characterized by the following properties : 

it recognizes the extracellular domain of the 

human IFN-R, and 

it has a neutralizing capacity against the 
biological properties of the human type I-IFN. 

It further concerns their use for the diagnosis. 
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' CTCCACCCATCTCCCCCCCCTCCCAC 

ATG ATC GTC GTC CTC CTG GGC GCG ACG ACC CTA GTG CTC GTC GCC GTG GGC CCA 
MET MCT vol Vol Leu Leu Gly Aid The Thr Leu Val Lou Val Aid Val Cly Pro 



TGG GTG TTG TCC CCA GCC CCA GGT GGA AAA AAT CTA AAA TCT CCT CAA AAA GTA 
Trp Val Leu Ser Ala Ala Ala Gly Gly Lys Asn Leu Lys Ser Pro Gin Lys Val 



GAG GTC GAC ATC ATA GAT GAC AAC TTT ATC CTG AGG TGG AAC AGG AGC GAT GAG 
Glu val Asp lie lie Asp Asp Asn Phe He Leu Arg Trp Asn Arg Ser Asp Glu 



TCT GTC GGG AAT GTG ACT TTT TCA TTC GAT TAT CAA AAA ACT GGG ATG GAT AAT 
Ser Val Gly Asn Val Thr Phe Ser Phe Asp Tyr Gin Lys Thr Gly MET Asp Asn 



TGG ATA AAA TTG TCT GGG TGT CAG AAT ATT ACT AGT ACC AAA TCC AAC TTT TCT 
Trp He Lys Leu Scr Gly Cys Gin Asn He Thr Ser Thr Lys Cys Asn Phe Ser 



TCA CTC AAG CTG AAT GTT TAT GAA GAA ATT AAA TTG CCT ATA AGA GCA GAA AAA 
Ser Leu Lys Leu Asn Val Tyr Glu Glu He Lys Leu Arg He Arg Ala Glu Lys 
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GCA AAC ATG ACC TTT CAA CTT CAC TCC CTC CAC CCC TTT TTA AAA «rr r-r-^ 
Ala Asn HET Thr Phe Gin Val Gin Trp Leu His Ala Phe Jit f"CC " T 



Ala Phe Leu Lys Arg Asn Pro 

CGA AAC CAT TTG TAT AAA TGG AAA CAA ATA CCT GAC TGT GAA AAT r.-rr aaa «^ 
Gly Asn His Leu Tyr Lys Trp Lys Gin lie Pro Asp ™ S£ £J Si J£J 

ACC CAC TGT CTC TTT CCT CAA AAC GTT TTC CAA AAA CGA ATT TAC CTT err rrr 
Thr Gin Cys Val Phe Pro Gin Asn V.l P he Gin Lys Cly lie Ty c Leu 2J £J 

GTA CAA GCA TCT GAT CGA AAT AAC ACA TCT TTT TGG TCT GAA GAG ATA a*,- 

val Gin Ala Ser Asp Gly Asn Asn Thr Ser Phe Tr? 2e? « S lie £Js P^I 

GAT ACT GAA ATA CAA CCT TTC CTA CTT CCT CCA CTC TTT AAC ATT *n -rr-n r-*~* 
Asp Thr Glu He Gin Ala Phe Leu Leu Pro Pro vll JJJ J?J JJJ. £JJ 

AGT GAT TCA TTC CAT ATC TAT ATC GGT GCT CCA AAA CAG TCT GGA AAC ACC CCT % 
Ser Asp Ser Phe His He Tyr He Gly Ala Pro Lys Gin Ser Gly Asn Thr Pro 



GTG ATC CAG GAT TAT CCA CTG ATT TAT GAA ATT ATT TTT TGG GAA AAC ACT TCA 
val lie Gin Asp Tyr Pro Leu He Tyr Glu He He Phe Trp Glu Asn Thr Ser 



AAT GCT GAG AGA AAA ATT ATC GAG AAA AAA ACT GAT GTT ACA GTT CCT AAT TTG 
Asn Ala Glu Arg Lys He He Glu Lys Lys Thr Asp Val Thr Val Pro Asn Leu 



AAA CCA CTG ACT GTA TAT TCT CTG AAA GCC ACA CCA CAC ACC ATG GAT CAA AAC 
Lys Pro Leu Thr Val Tyr Cys Val Lys Ala Arg Ala His Thr MET Asp Glu Lys 



CTG AAT AAA AGC AGT GTT TTT AGT GAC GCT GTA TGT GAG AAA ACA AAA CCA GGA 
Leu Asn Lys Ser Ser Val Phe Ser Asp Ala Val Cys Glu Lys Thr Lys Pro Gly 



AAT ACC TCT AAA TCACCTACC 
Asn Thr Ser Lys^ 
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CTCCACCCATCTCCdCCGCCTCCCAC 



mct r It ST? S T f ?* C CTG CGC CCG ACC ACC CTA CTC CTC CTC Ccc CT C CCC CCA 
,,I - T Val Val L «su Leu Cly Ala Thr Thr Leu Val Leu Val Ala Val Gly Pro 

TCC GTC TTG TCC GCA GCC GCA GGT GGA AAA AAT CTA AAA TCT CCT CAA AAA GTA 
Trp Val Leu Scr Ala Ala Ala Gly Gly Lys Asn Leu Lys Ser Pro Gin Lys Val 

? AG w T f GAC A T C A T A GAT CAC AAC *" ATC CTG ACC TG C AAC AGG ACC GAT GAG 
Glu Val Asp lie lie Asp Asp Asn Phe He Leu Arg Trp Asn Arg Ser Asp Glu 

TCT GTC GGG AAT GTG ACT TTT TCA TTC GAT TAT CAA AAA ACT GGG ATG GAT AAT 
Ser val Gly Asn Val Thr Phe Ser Phe Asp Tyr Gin Lys Thr Gly MET Asp Asn' 



TCG ATA AAA TTC TCT GGG TGT CAG AAT ATT ACT ACT ACC AAA TGC AAC TTT TCT 
Trp He Lys Leu Ser Gly Cys Gin Asn He Thr Ser Thr Lys Cys Asn Phe Ser 

TCA CTC AAG CTG AAT GTT TAT GAA GAA ATT AAA TTG CGT ATA AGA GCA GAA AAA 
ser Leu Lys Leu Asn Val Tyr Clu Glu He Lys Leu Acg He Arg Ala Glu Lys 
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ill £n lie Ser °? T ACA GTA GAA CAA ACT ^ CAA ACT CAT CAA 

Glu Asn lie Ser Thr He Ala Thr Val Glu Glu Thr Asn Gin Thr Asp Glu 

asp SI £J i£ ™ AG J J£ t^J AGC TCA GGA TAT TCT " T 

y ys ryr ser Ser Gin Thr Ser Gin Asp Ser Gly Asn Tyr Ser Asn 

S£ SJ Ser Glu Ser i£ t£ ^ ft* GAA CTA CAG CAG GAC TTT GTA TCA 
u iU « 5P oiu ier Glu Ser Lys Thr Ser Glu Glu Leu Gin Gin Asp Phe Val 

. t , 

CCAGAAATCAACTCTGTCAACTaTAACCTTXTTCAGCACGACT^ y£ <K 
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ANNEX 21 



3rd sending of the same package to Ms. MAGUIRE on October 5, 2001 This package 
was returned to us on October 29, 2001, as being yet again not collected by the 
addressee. 



ERNEST GUTMANN - YVES PLASSERAUD S.A. 

SOCIETE DE CONSEILS EN PROPRIETE INDUSTRIELLE 



E G Y P 



PARIS (SIEGE) : 

3, RUE CHAUVEAU-LAGARDE 
F - 75008 PARIS 
TEL : 33 (0)1 44 51 18 00 
FAX : 33 (0)1 42 66 08 90 
e-mail : info@egyp.fr 



LYON (AGENCE) : 
62, RUE DE BONNEL 
F - 69448 LYON CEDEX 03 
TEL. : 33 (0)4 72 84 97 60 
FAX : 33 (0)4 72 84 97 65 



ALICANTE (AGENCE) : 

PLAZA DEL AYUNTAMIENTO 2-2°-2° 

ES - 03002 ALICANTE 

TEL : 34 965 230 611 

FAX : 34 965 230 639 



Par RECOMMANDE AIR 



3 e envoi 



Madame Deborah MAGUIRE 
24 rue MaTtre-Albert 



75005 PARIS 



v- 



VOIRE REFERENCE : 
NOTRE REFERENCE : 
LE 



B1608ACA - JAZA/MA/MNH 
05 octobre 2001 



BREVETS 
Ernest GUTMANN, cpi ' 
Anne DESAIX, cpi 4 * 
Carol ALMOND-MARTIN *<" 
Julia ANDRAL-ZIURYS ° 
Florence LAZARD, cpi 
Jeanne VAILLANT, cpi • ° 
Veronique MARCADE 
Denis BOURGAREL 
Carole SELLIN (,) 



MARQUES, DESSINS 
ET MODELES 
Yves PLASSERAUD, cpi *<> 
Martine DEHAUT, cpi <> 
Virginie ZANCAN, cpi ° 
Nathalie PACAUD 
Benjamin FONTAINE^ 
Christophe PELESE 



DOCUMENTATION 
ET VEIILE TECHNOLOGIQUE 
Jean-Charles THEODET 



indataire agre6 OEB/EPO 
°US patent attorney 
tonsei! europeen en marques 
OHMI/OHIM 

(,, Agence de Lyon 
^Agence d'Alicante 



Objet : Brevet americain n° US 5,919,453 du 6 juillet 1999 

Demande divisionnaire n° 09/240,675 deposee le 2 fevrier 1999 

au nom de MEDISUP INTERNATIONAL N.V. 

Inventeurs :BENOIT, MEYER, MAGUIRE, PLAVEC, TOVEY 



Chere Madame, 

En tant qiTinventeur designe dans le brevet americain cite en reference, vous 
avez signe, le 11 novembre 1994, une declaration donnant pouvoir a nos 
correspondants de la societe Foley & Lardner, afin qu'ils vous represented aupres 
de POffice Americain des Brevets. Une copie de cette declaration est ci-jointe. 

Dans le cadre d'une demande de brevet divisionnaire, portant sur des 
peptides particuliers reconnus par Panticorps monoclonal 64G12, PExaminateur 
americain en charge de ce dossier considere que cette declaration est defectueuse 
car certaines corrections manuscrites y ont ete apportees sans etre datees et 
paraphees. II nous demande done de lui fournir une nouvelle declaration. 

Vous trouverez done ci-joint, une copie du texte initialement depose ainsi 
qu f une copie des revendications de la demande divisionnaire. Vous trouverez aussi 
un exemplaire d'une declaration supplementaire, que nous vous prions de bien 
vouloir nous renvoyer apres Pavoir datee et signee. Nous attirons votre attention sur 
le contenu du sixieme paragraphe de cette declaration, qui precise que vous avez lu 
et compris la description et Pensemble des revendications ci-jointes. Si vous avez la 
moindre question a ce sujet, n'hesitez pas a nous contacter. Par ailleurs, si vous 
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AU CAPITAL DE 3 000 000 F 
RCS PARIS B 332 417 500 
APE 741 A 



Acquisition et defense des droits, strotegie de protection, liberte d'explortation 
et recherches de disponibilite, oppositions, consultations, contrats et audits 



decidez de ne pas signer cette declaration, nous vous remercions de bien vouloir 
nous en avertir. 

Veuillez agreer, Chere Madame, Pexpression de nos meilleures salutations. 




Veronique MARCAD£ Julia AND RAL-ZI U RYS 



P.J. : - Declaration du 11/1 1/94 

-Texte initialement depose et revendications de la demande 

divisionnaire 
- Declaration supplementaire 
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MONOCLONAL ANTIBODIES AGAINST THE INTERFERON 
RECEPTOR. WITH NEUTRALIZING ACTIVITY AGAINST 
TYPE I INTERFERON 

The interferons (IFN) constitute a group of 
secreted proteins which exhibit a wide range of 
biological activities and are characterized by their 
capacity to induce an antiviral state in vertebrate 
cells (I. Gresser and M.G. Tovey Biochem Biophys. Acta 
516:231, 1978). There are three antigenic classes of 
IFN : alpha (a), beta (0) and gamma . -■ I FN a and IFN0 
together are known as the type I interferon. 

Natural type I human interferon comprises 12 or 
more closely related proteins encoded by distinct genes 
with a high degree of structural homology (Weissmann 
and Weber, Prog. Nucl . Acid. Res. Mol. Biol. 33:251. 
1986) . 

The human IFNo locus comprises two subfamilies. 
The first subfamily consists of 14 non allelic genes 
and 4 pseudogenes having at least 80% homology. The 
second subfamily, oil or omega («) , contains 5 
pseudogenes and 1 functional gene which exhibits 70% 
homology with the IFNa genes (Weissmann and Weber 
1986). 

The subtypes of I FN a have different specific 
activities but they possess the same biological 
spectrum (Streuli et al. PNAS-USA 2£:2848, 1981) and 
have the same cellular receptor (Agnet M. et al. in 
"Interferon 5" Ed. I. Gresser p. 1-22, Academic Press, 
London 1983) . 

The interferon fi (IFN/9) is encoded by a single 
gene which has approximately 50% homology with the IFNo 
genes. 

The interferon a subtypes and interferon p bind to 
the same receptor on the cell surface. 
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The interferon gamma (IFN gamma) is also encoded 
by a single copy, which has little homology with the 
IFNa and IFN0 genes . The receptor for IFN gamma is 
distinct from the receptor of the a and 0 interferons. 

For the purpose of the present invention the 
receptor of a and fi classes of IFN will be designated 
IFN-R. This represents natural type I receptor. The 
group of proteins forming natural interferon a will be 
designated IFNa , and type I-IFN will represent both 
natural IFNa, IFNw, and I FN/?. 

Despite the fact that interferon is a potent 
antiviral agent, there is considerable evidence to 
suggest, that many of the characteristic symptoms of 
acute virus diseases such as upper respiratory tract 
infections are caused by an overproduction of 
interferon alpha. Furthermore, IFN alpha has been shown 
to contribute to the pathogenesis of certain chronic 
virus infections in experimental animals and the 
available evidence suggests that this is also the case 
for certain human chronic virus diseases such as those 
due to measles virus. 

The interferons a are also potent immuno- 
regulatory molecules which stimulate polyclonal B-cell 
activation, enhance NK cell cytotoxicity, inhibit T- 
cell functions, and modulate the expression of the 
major histocompatibility complex (MHC) class 1 
antigens, all of which are implicated in the induction 
of autoimmunity and in graft rejection. The abnormal 
production of interferon a is associated with a number 
of autoimmune diseases and inflammatory disorders 
including systemic lupus erythematosus (SLE) , type I 
diabetes, psoriasis, rheumatoid arthritis, multiple 
sclerosis, Behcet's disease, aplastic anemia, the 
acquired immunodeficiency syndrome (AIDS) and severe 
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combined immunodeficiency disease. The presence of 
interferon a in the serum of patients with systemic 
lupus is correlated with both the clinical and humoral 
signs of increased disease activity. The production of 
interferon a in HIV positive subjects is also highly 
predictive of disease evolution. 

Administration of interferon a has been reported 
to exacerbate underlying disease in patients with 
psoriasis and multiple sclerosis and to induce a SLE 
like syndrome in patients without a previous history of 
autoimmune disease. Interferon o has also been shown to 
induce glomerulonephritis in normal mice and to 
accelerate the outset of the spontaneous autoimmune 
disease of NZB/W mice. 

Interferon a is also produced during the course of 
graft-versus-host disease (GVHD) in parallel with the 
enhanced NK cell activity characteristic of systemic 
GVDH. Interferon a is the principal modulator of NK 
cell cytotoxicity and administration of interferon a 
has been shown to enhance the intestinal consequences 
of GVDH in normal mice. 

The object of the present invention is to provide 
new antagonists against the biological activities of 
the human type I-IFN. These antagonists could be used 
for therapeutical, including prophylaxis purposes, in 
cases where the type I-IFN (IFN a/f}) is abnormaly 
produced and when this abnormal production is 
associated with pathological symptoms. Such antagonists 
could also be used for the diagnosis of Various 
diseases or for the study of the evolution of such 
diseases. 

In order to define such antagonists, the inventors 
have taken into account the fact that the human natural 
type I-IFN is in fact constituted of a mixture of 



interferons (subspecies) and the fact that the 
composition of this association of different subtypes 
of interferons varies both quantitatively and 
qualitatively. 

Some natural interferons, such as the ones 
secreted by Namalwa cells (Namalwa interferon) or 
leukocyte (leucocyte interferon) have been studied in 
detail (N.B. Finter and K.H. Fautes, Interferon 2, 
1980, p. 65-79 I. Gresser Editor Academic Press ; K. 
Cantell et al , Interferon 1, 1979 p. 2-25, I. Gresser 
Editor Academic Press) and were used by the inventors 
to define natural type I interferons. 

In some pathological cases, like AIDS, interferons 
having some special properties have been described 
(O.T. Preble et al, Annals of New- York Academy of 
Sciences p. 65-75) . This interferon involved in 
pathological cases like AIDS nevertheless binds to the 
same receptor, as described above. 

One object of the present invention is to provide 
an antagonist of the type I-IFN, which would be able to 
inhibit or neutralize, to a determined extent, the 
biological properties of the human type I-IFN, that is 
to say, to neutralize in vivo a mixture of a, p, u 
subspecies . 

Accordingly the inventors have defined antibodies, 
especially monoclonal antibodies, which have the 
property of being antagonists to the type I-IFN. These 
antibodies are directed against the human type I-IFN 
receptor. 

The invention thus also concerns the use of the 
monoclonal antibodies for the preparation of 
pharmaceutical compositions, useful for the treatment 
of symptoms associated with the abnormal production of 
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type I-IFN. These monoclonal antibodies are also 
appropriate for the preparation of diagnosis reagents. 

A monoclonal antibody according to the present 
invention is directed against the human type I- 
interferon receptor (IFN-R) and is characterized by the 
following properties : 

it recognizes the extracellular domain of the 
human IFN-R, and 

it has a neutralizing capacity against the 
biological properties of the human type I-IFN. 
The ability to neutralize the biological 
properties of type I-IFN can be estimated as a function 
of the capacity of the monoclonal antibody to 
neutralize the antiviral activity of the type I-IFN. 
Such a test is relevant in order to determine whether 
the antibody assayed is included within the scope of 
the invention, although it is clear that the biological 
properties of type I-IFN are not limited to its 
antiviral properties. Detailed procedures are given in 
the examples in order to enable to perform such a test 
of the antiviral activity. The cells tested can 
advantageously be Daudi-cells, which affinity for the 
type I-IFN is well known. The main steps of such a test 
would consist in : 

incubating a determined concentration of human 
cells responsive to human type I-IFN, with human 
type I-IFN in the presence of a determined 
concentration of monoclonal antibodies to be 
assayed, for a time sufficient to allow the 
formation of a complex between the monoclonal 
antibodies and the IFN-R of the human cells and/or 
between the type I-IFN and the IFN-R of the human 
cells ; 
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infecting the incubated cells with a determined 
virus, in a determined concentration, 

- washing the cells, 

resuspending the cells in culture medium, 
incubating for a time sufficient to allow virus 
replication ; 

- lysing the cells ; 

measuring the virus replication, or measuring the 

inhibition of the cytopathic effect. 

The ability of the monoclonal antibodies of the 
invention to neutralize the biological properties of 
the human type I-IFN can be modulated as a function of 
the dose of antibodies used. Accordingly a 100% 
inhibition of the biological properties, or a partial 
inhibition can be obtained. 

According to another embodiment of the present 
invention, the monoclonal antibodies directed against 
the human type I-IFN receptor, are further 
characterized by the fact that they are capable of 
inhibiting the binding of a human type I-IFN, to the 
human IFN-R. 

A monoclonal antibody having the capacity to 
recognize the extracellar domain of the human IFN-R and 
capable of inhibiting the binding of the human type I- 
IFN to its receptor, can be selected by the following 
steps : 

preincubating a determined concentration of 
purified monoclonal antibodies or a hybridoma 
culture supernatant containing monoclonal 
antibodies to be assayed, with human cells capable 
of harboring IFN-R ; 

adding labelled human type I-IFN, in a determined 
concentration, to the above preincubated medium ; 
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incubating the medium containing the human cells, 
the monoclonal antibodies and the labelled type 
I-IFN for a tim sufficient to allow an 
equilibrium to occur, between the monoclonal 
antibodies on the one hand and the type I-IFN on 
the other hand, with the cellular IFN-R ; 
washing the cells ; 

determining the formation of a binding complex 
between the human cells and the labelled type I- 
IFN by counting the amount of attached labelled 
type I-IFN. 

Some of the monoclonal antibodies of the 
invention, have also the capacity to neutralize the 
antiproliferative properties of the human type I-IFN. 
This property can also be assayed on Daudi cells, by 
performing the following steps : 

allowing cells to grow in presence of human type 
I FN and determined concentration of mAb ; 
counting the cells in order to detect an 
inhibition of the antiproliferative effect of the 
human type I-IFN. 

One property of a monocolonal antibody according 
to the invention resides in its capacity to recognize 
the extracellular domain of the human I FN receptor. 
This property of the monoclonal antibody can be assayed 
on human cells bearing the natural human receptor but 
also on the extracellular domain of a recombinant IFN-R 
such as expressed in a procaryotic cell, for instance 
in E.coli or a recombinant IFN-R such as expressed in a 
eucaryotic cell such as mamalian cell for instance a 
CHO-cell . 

This receptor can indeed present different 
properties, depending on the fact that it is produced 
in a procaryotic or eucaryotic cell and accordingly 
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depending on the fact that the post-translational 
maturation occurr d or not. Th inventors interestingly 
showed that relevant assays, to evaluate the capacity 
of a monoclonal antibody according to the invention 
i.e. to recognize the cellular IFN-R, can be performed 
on a recombinant receptor expressed in mamalian cells. 
As a matter of fact, such recombinant receptor has the 
same properties as the cellular receptor, as far as its 
recognizing activity is concerned. 

Monoclonal antibodies of the invention can be 
obtained against various forms of the receptor, 
including the complete receptor, a particular domain or 
a peptide characteristic of the aminoacid sequence of 
the receptor represented in figure 3 . 

Monoclonal antibodies of the invention can for 
example be prepared against the soluble form of the 
receptor. A hydrosoluble polypeptide corresponding to 
the soluble form of the INF-R is described on figure 2 . 
According to the present invention, a soluble form of 
the IFN-R corresponds to a peptide or a polypeptide, 
capable of circulating in the body. 

Other monoclonal antibodies according to the 
invention can also be prepared against a peptide 
comprised in the extracellular domain of the receptor 
as described on figure 2. An advantageous peptide 
corresponds for instance to the aminoacid sequence 
comprised between aminoacid 1 and aminoacid 229. 
According to another embodiment of the invention, the 
antibodies can be prepared against a polypeptide 
modified by substitution of one or more amino acids, 
provided that antibodies directed against the non 
modified extracellular domain of the IFN-R, recognize 
the modified polypeptide or peptide. 
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Preferred monoclonal antibodies according to the 
invention are those which are of the IgGl type. 

Among the antibodies of the invention, an antibody 
which has the capacity of inhibiting the binding of the 
type I-IFN to its receptor is preferably characterized 
in that it inhibits the in vitro binding of human type 
IFN, to the human cellular IFN-R when it is co- 
incubated with cells harboring the hu-IFN-R, at a 
concentration of antibodies equal or inferior to 100 
Mg/ml, preferably equal or inferior to 50 /ig/ml, 
advantageously inferior to 20 /ig/ml, more preferably in 
the range of approximately 0.5 to 2 jxg/ml. 

The inventors have shown that the high affinity 
binding capacity of a monoclonal antibody is not 
sufficient to ensure that this antibody will be able to 
inhibit the binding activity of the human type I-IFN 
to the IFN-R. Nevertheless the high affinity binding 
capacity of the monoclonal antibody is necessary to 
investigate further the ability of the antibody to 
inhibit the binding of the type I-IFN to its cellular 
receptor . 

Another monoclonal antibody is characterized in 
that it neutralizes in vitro the antiproliferative 
activity of human type I-IFN, on cells highly 
responsive to this human type I-IFN, for instance Daudi 
cells at a concentration in a range of 1 to 10 /ig/ml. 

According to another embodiment a monoclonal 
antibody is also characterized in that it neutralizes 
in vitro the antiproliferative activity of human type 
IFN, on cells poorly responsive to this human IFN, for 
instance Ly28 cells, at a concentration in a range of 
50 to 100 /ig/ml . 

A particular group of monoclonal antibodies 
according to the invention is characterized in that it 
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neutralizes the antiviral activity of the human type 
I-IFN, on cells highly resp nsive to this human type 
I-IFN, for instance Daudi cells at a concentration in a 
range of 1 to 50 Mg/ml, preferably 1 to 20 pg/ml , for a 
concentration of type I-IFN in the range of 1 to 1000 
units with reference to the international standard MRC 
69/19. 

Advantageously, the monoclonal antibody according 
to the invention is such that these antibodies do not 
bind to the human receptor for I FN gamma. 

One particular antibody satisfying the 
requirements of the invention, is such as it directed 
against an epitope on the amino-acid sequence comprised 
between amino-acid 27 and amino-acid 427 of the 
extracellular domain of the human IFN-R as represented 
on figure 2. 

One particularly interesting monoclonal antibody 
according to the invention is the antibody designated 
64G12 under n° 92022605 which has been deposited at the 
ECACC (European Collection of Animal Cell Cultures 
Porton Down Salisbury, Wiltshire SP4 056, United 
Kingdom) on February 26, 1992. 

These antibodies may be prepared by conventional 
methods involving the preparation of hybridoma cells by 
the fusion of myeloma cells and spleen cells of an 
animal immunized beforehand with the peptide antigen, 
on the conditions such that the antigen against which 
the antibodies are formed is constituted by the 
extracellular domain of IFN-R or any polypeptide or 
peptide of this domain. 

The hybridomas are constructed according to the 
protocole of Kohler and Milstein (Nature, 1974, 256 : 
495-497) . For example the hybridomas are derived from 
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the fusion of the spleen cells above described with NS1 
mouse (BalbC) HGPRT" as myel ma cell. 

A second procedure for the production of 
monoclonal antibodies according to the invention, 
consists in carrying out the fusion between B-cells of 
blood immortalized with the Epstein/Barr virus and 
human B lymphocytes placed beforehand in contact with 
the extracellular domain or a fragment thereof of the 
IFN-R, against which it is decided to form monoclonal 
antibodies. B-cells placed in contact beforehand with 
the extracellular domain of IFN-R or fragment thereof 
against which it is decided to form monoclonal 
antibodies/ may be obtained by in vitro culture 
contacted with the antigens, the recovery of the B- 
cells coated with these antigens being preceded by one 
or several cycles of stimulation. 

The invention thus concerns human antibodies as 
obtained by carrying out the above procedure, having 
the above defined properties. 

The invention also aims at providing a monoclonal 
antibody characterized in that the variable or 
complementary determining regions of its heavy and/or 
light chains are grafted on the framework and/or 
constant regions of a human antibody. 

The invention further provides a composition 
having antagonist properties for the biological 
properties of the human type I-IFN, characterized in 
that it comprises monoclonal antibodies as defined 
above . 

Accordingly the invention provides a 
pharmaceutical composition characterized in that it 
comprises monoclonal antobodies as defined above, 
together with an appropriate pharmaceutical vehicle. 
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Th invention also concerns the use of a 
monoclonal antibody as defined above, for the 
manufacture of a drug for the treatment or prof ilaxis 
of a pathological state or symptoms associated with 
overproduction of type-I-IFN. 

According to a first example, the antibodies can 
be used in a pharmaceutical composition, for the 
treatment of allograft rejection. 

According to another example, antibodies of the 
invention are used as active principle in a 
pharmaceutical composition for the treatment of 
autoimmune and inflammatory diseases. Such diseases 
include systemic lupus erythematosus, type 1 diabetes, 
psoriasis, rheumatoid arthritis, multiple sclerosis, 
Behcet* s disease, asplatic anemia, acquired 
immunodeficiency syndrome (AIDS) , and severe combined 
immunodeficiency disease. 

Treatment of acute virus diseases can also be 
performed with the antibodies of the invention. As 
example upper respiratory tract infections, chronic 
virus infections such as those due to measles virus, 
can be performed. 

The antibodies of the invention can also be used 
for the in vitro diagnosis of the presence of the human 
type I-IFN receptor or cells. 

Further details and additional information will 
arise from the description from the description of the 
examples and from the figures. 



13 



FIGURES 

Figure 1 : binding of 125 I-labelled monoclonal 
antibodies 34F10 and 64G12 to : 

- A : Daudi cells 

- B : Ly28 cells 

Briefly, 10 6 cells were incubated for 2 hours at 
4°C in presence of different amounts of the labelled 
antibodies diluted in RPMI medium containing 10% fetal 
calf serum (FCS) . The cells were then washed 4 times in 
RPMI-1% FCS and counted for bound radioactivity. 
Nonspecific binding was mesured by incubation with a 
100 fold exces of cold antibodies and substracted from 
total counts . 

Figure 2 : nucleotide and corresponding amino-acid 
sequence of the extracellular domain of the human IFN-R 

The monoclonal antibodies were produced against 
recombinant soluble forms of the human interferon 
alpha-beta receptor (IFN-R) synthetized in either 
procaryotic cells ( E.coli ) or a mammalian cell system 
(Cos cell) . These soluble forms were based on the DNA 
sequence described in figure 2. 

- Figure 3 : nucleotide and corresponding amino-acid 
sequence of the human IFN-R. 
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EXAMPLES 

EXAMPLE 1 : 

Synthesis of the soluble receptors 
Synthesis in E.coli 

A fragment of DNA containing the sequence coding 
for the extracellular domain (amino acids 27 to 427) of 
the human INF-R (figure 2), in which an extra-sequence 
coding for 5 histidyl residues was introduced just 
before the termination codon, was cloned in the 
expression vectors pKK233-2. This fragment was produced 
by the Polymerase Chain Reaction (PCR) and the 
resulting plasmids were sequenced to Confirm both in- 
frame insertion with the Shine-Dalgarno sequence and 
the appropriate sequence coding for the receptor. 

The poly-histidyl tail introduced into the 
recombinant protein enables it to be purified rapidly 
by affinity chromatography on a chelated nickel support 
(NT A column) as described previously (Hochuli E. et al, 
Bio/technology, 1988, 1321-1325). 

The plasmid was introduced into the E.coli strain, 
JM105, and protein synthesis induced by addition of 
IPTG to the culture medium (pKK233-2, tac promoter). 

Proteins were extracted from the bacterial pellet 
and the soluble receptor purified to homogeneity by 
affinity chromatography as described hereafter. This 
procedure yieled a protein that migrates as 2 bands 
around 50 kDa under reducing conditions and three bands 
under non-reducing conditions. The maximum 
concentration of the protein obtained by different 
procedures was approximately 20/ig/ml. 
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The N-terminal sequence of th two proteins 
det cted by gel electrophoresis has shown that both 
proteins are the expected fragment of the receptor. 

Synthesis and purification of an uncrlycosylated soluble 
receptor : 

Bacterial culture (250ml) 



IPTG induction 3h 

i 



cell pellet 
6M Guanidine hydrochloride pH8 



centrifugation 



NTA column: 



Washes pH 8 urea 8M 

pH 6,3 urea 8M 
pH 5.9 urea 8M 



Elution pH 4 urea 8M 



I 

refolding dilution, dialysis 

I against Tris 0,1 M pH9 



dialysis PBS 



16 



Using the same PCR approach, we also constructed 
an expression vector coding for the IFN-R amino acid 
sequence 1-4 27, with an additional 5-histidyl residues 
at the C-terminus, inserted in expression vector 
pXMT-3 . The exact nucleotide sequence of the insert was 
also confirmed. 

The resulting plasmid was introduced by 
electroporation into Cos7 cells for transient 
expression and the recombinant protein was purified to 
homogeneity by affinity chromotography followed by ion 
exchange chromatography on mono-Q (Pharmacia) as 
described hereafter. 
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Purification of the soluble IFN-R from Cos7 cells 

preparative electroporation of 
cos cells 

| 18 h 
I 

serum free medium 



supernatants taken after 48h, 72h, 96h 



concentration 

i 
i 

NTA column 

I 

| Wash PBS 

elution 0.1 M NaOAc pH 5.5 
I 

I neutralization 
concentration, 30 000 cut off 



Mono Q (0-0.5 M Na CI) 
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This purification yielded to a 76 kDa protein 
whose N-terminal sequence corresponds to the predicted 
receptor sequence with some heterogeneity in the 
processing of the leader sequence. 

EXAMPLE 2 : 

Production of monoclonal antibodies against the 
interferon type I receptor 

1) Production of the monoclonal antibodies 

Mice were immunized by injection of recombinant 
soluble interferon (r sIFN-R) purified from E.coli or 
from a culture supernatant of Cos7 cells. Initially 
mice were injected both intraperitoneally and 
subcutaneous ly with the purified protein in complete 
Freund 1 s adjuvant. Subsequently mice were injected once 
a week intraperitoneally with the purified proteins 
diluted in buffered saline solution. Ten micrograms of 
recombinant proteins were injected each time. 

After the fourth injection, blood was collected 
and the presence of specific serum antibodies were 
tested by both ELISA and Western blot against the 
recombinant receptor. The strongest responders were 
then boosted with a total of lOjzg of antigen half of 
which was injected intravenously and half 
intraperitoneally . 
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2) Cell fusion 

Four days after boosting, spleen cells from the 
immunized animal were collected and fused to NS1 
(mouse) (Balbc) HGPRT* myeloma cells according to the 
method described by S. Fazekas et al. (J. Immunol. 
Methods 35:1-32, 1980). Briefly, 5xl0 7 spleen cells 
were fused to 3xl0 7 myeloma cells in lml of 
polyethylene glycol solution and distributed in five 96 
well plates on a peritoneal macrophage feeder layer in 
HAT (hypoxanthine, aminoprotein and thymidine) medium. 
This procedure was repeated 4 times as 20xl0 7 spleen 
cells were obtained from the immunized mouse. Screening 
for specific hybridomas was undertaken when large 
colonies were detectable in culture wells* 

For the screening, presence of specific antibodies 
was determined by a direct ELISA method : 

a) ELISA plates were coated overnight at 4°C with 
purified E . col i -expressed or Cos7 cell -expressed sIFN-R 
diluted in PBS. Plates coated with BSA were used to 
detect non specific binding, 

b) Plates were saturated by incubation with 3% BSA 
in PBS for 1 hour at 37 °C, 

c) Plates were incubated for 4 hours at room 
temperature with hybridoma supernatants diluted 1 in 4 
with PBS-0.05% Tween 20, 

d) Bound antibodies were detected by a two step 
procedure, comprising a first incubation with goat 
anti-mouse biotinylated immunoglobulin : followed by 
streptavidin-horseradish peroxidase complex (both from 
Amersham and diluted 1/1000 in PBS-0.05% Tween 20). 

Positive antibody secreting hybridomas were 
passaged in 24 well plates on a spleen cell feeder 
layer and their reactivity was again checked by ELISA, 
and Western-blot. 
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3 ) Identification of reactivity to th natural 
interferon type I r ceptor 

The reactivity of the monoclonal antibodies (mAbs) 
recognizing the recombinant sIFN-R was tested against 
the natural class I receptor expressed at the surface 
of Daudi cells, by membrane immunofluorescence. 
Briefly, 5x10 s Daudi cells were incubated in 100/xl of 
culture supernatant of chosen hybridomas for 3 0 min at 
4°C. The cells were then washed 4 times in RPMI medium 
containing 1% BSA and further incubated with a diluted 
FITC labelled goat anti-mouse F(ab , ) 2 for 30 min at 

The cells were finally analyzed by flow cytometry 
after washing. One of the 35 tested antibodies produced 
against the E. coli recombinant receptor and 5 of the 6 
tested antibodies produced against the COS recombinant 
receptor were found to recognize the natural receptor 
on the Daudi cells. 

Cloning of these hybridomas was then performed by 
limiting dilution. The isotype of these mAbs was 
determined by an ELISA method using isotype specific 
antibodies. All 6 mAbs were found to be IgGl with kappa 
light chains. A summary of the reactivity of these 6 
mAbs is given in Table l. 

Monoclonal antibodies were purified from culture 
supernatants by protein G chromatography. 
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Tabl 1 : 

Reactivity of th anti IFN-R monoclonal antib dies 





Reactivity against the 
recombinant receptor 


Reactivity against * 
the cellular receptor 




E.COL! COS 






EL ISA Western EL ISA 


Western 


i mnunof luorescence 


34M0 




+ 




64G12 






♦ 


63 F6 
64G2 
64D10 
65D8 


- ♦ 


♦ 

weak 


4- 



* measured on Daudi cells 
EXAMPLE 3 : 

Inhibition of the binding of interferon to human 
cell lines 

Inhibition of interferon binding to human cells 
was assayed as follows, 10 6 cells were preincubated at 
4°C for 30 min with various dilutions of hybridoma 
culture supernatants or purified mAbs or with medium 
alone. 125 I-labelled I FN alpha 8 or alpha 2 was added at 
the concentration of lOOpM and cells incubated for a 
further 2 hours at 4°C. These incubations were 
performed in RPMI medium containing 20mM HEPES pH 7.4 
and 10% foetal calf serum (FCS) . The cells were finally 
washed 4 times with RPMI - 1% FCS and counted to 
determine bound radioactivity. 
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The mAb secreted by th hybridoma line 64G12 
(latter named mAb 64G12) was shown in this assay to 
inhibit the binding of labelled I FN to the cells in a 
dose-dependent manner. 50% inhibition of binding to the 
Daudi cells (Burkitt lymphoma cell line ; Klein et al • , 
Cancer Researh, 28:1300-1310, 1968) was obtained at a 
mAb concentration of 0.4/xg/ml. The same inhibition was 
obtained with K562 cells (chronic myelogenous leukemia, 
Lozzio and Lozzio, Cell, 45:321-334, 1975) but 50% 
inhibition was obtained at 11/xg/ml for HL60 cells 
(Promyelocytic leukemia, Collins S.J. et al., Nature, 
270 : 347-349, 1977) and 60/xg/ml for Ly28 cells (Klein G. 
et al. Int. J. Cancer, 10:44-57, 1972) . 

Table 2 : 



The inhibition of binding of labelled I FN alpha 2 to 
various cell lines by mAB64G12 



Cell lines 


Concentration of mAB which gives 50% 
inhibition of binding 


Daudi 
K562 


0 > 4 /xg/ml 


HL60 


11 /ig/ml 


Ly28 


60 txg/ml 



The difference in the mAb concentration at which 
50% inhibition of binding of I FN is obtained has been 
investigated by direct binding of 125 I-labelled mABs 
64G12 and 34F10 to the same cell lines and Scatchard 
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plot analysis of the results. In the concentration 
range f 0.1 to 1.5 tig/ml, a high affinity binding of 
the mAb 34F10 («10nM) was seen on all cell lines 
whereas a high affinity binding of mAB 64G12 was only 
detected on Daudi and K562 cells (Figure 1). 



EXAMPLE 4 : 

Inhibition of the function of type I interferon 

Functional inhibition of type I interferon by the 
purified mAb 64G12 was demonstrated in an antiviral 
assay on Daudi cells using either recombinant I FN alpha 
2, I FN beta and I FN omega, or purified Namalwa and 
leucocyte interferons, and in an antiproliferative 
assay with recombinant I FN alpha 2 . 

* Antiviral activity 

An antiviral assay on Daudi cells was performed as 
described (M. Dron and M.G. Tovey, J. Gen. Virol. 
64*2641-2647, 1983). Cells (0.5xl0 6 /ml) were incubated 
for 24 hours in the presence of interferon and 
antibodies. 10 6 cells in 1 ml were then infected for 1 
hour at 37 °C with Vesicular stomatitis virus (VSV) then 
washed 3 times, resuspended in culture medium and 
incubated for 18 hours at 37 °C. Cells were then lysed 
by freeze-thawing and virus replication measured by 
titration of the supernatants on L929 cells. A dose- 
dependent inhibition of the antiviral activity of the 
various subtypes of type I I FN was demonstrated for the 
purified mAb 64G12. 
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For the antiviral assay with the Wish cells, cells 
were incubated for 24 hours with various concentrations 
of interferons in the presence of the xnAbs prior to 
challenge with VSV, In this assay , the mAb 64G12 was 
demonstrated to block completely the antiviral activity 
of Leukocyte I FN (50U/ml) , recombinant I FN alpha 2 
(50U/ml) and interferon from the sera of AIDS patients 
(50, 75 and 150U/ml) . 

* antiproliferative activity 

For the antiproliferative assay, Daudi cells were 
seeded at a concentration of 10 5 cells per ml in a 96 
well plate in the presence of interferon and purified 
inhibitory or control antibody. Cells were then counted 
after 24, 48 and 72 hours with a Coulter counter and 
checked for viability by trypan blue exclusion. 
Purified mAb 64G12 demonstrated a dose-dependent 
inhibition of the antiproliferative activity of 
interferon alpha 2 . 



25 



CLAIMS 

1. Monoclonal antibody directed against the human 
interferon class I receptor (IFN-R) characterized by 
the following properties : 

it recognizes the extracellular domain of the 
human IFN-R, and 

it has a neutralizing capacity against the 
biological properties of the human type I-IFN. 

2 . Monoclonal antibody directed against the human 
type I IFN-R according to claim 1, characterized by its 
capacity to inhibit the binding of a human pathological 
type I-IFN, to the IFN-R. 

3. Monoclonal antibody according to claim 1 or 2, 
which is obtainable from a hybridoma cell prepared by 
fusion of a myeloma cell with spleen cells from an 
animal previously immunized with the soluble form of 
the human IFN-R. 

4 . Monoclonal antibody according to anyone of claims 
1, 2 or 3, characterized in that it recognizes an 
epitope on a soluble form of the human cellular IFN-R 
or of a recombinant IFN-R. 

5. Monoclonal antibody according to anyone of claims 
1 to 4 , characterized in that it inhibits in vitro the 
binding of human type I-IFN, to the human cellular 
IFN-R when it is co-incubated with cells harboring the 
hu-IFN-R, at a concentration of antibodies equal or 
inferior to 100 ^g/ml, preferably equal or inferior to 
50 /xg/ml, advantageously inferior to 20 /xg/ml, more 
preferably in the range of approximately 0,5 to 2 
/xg/ml. 

6. Monoclonal antibody according to anyone of claims 
1 to 5, characterized in that it neutralizes in vitro 
the antiproliferative activity of the human type I-IFN, 
on cells highly responsive to this human type I-IFN, 
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for instance Oaudi cells at a concentration in a range 
of 1 to 10 jig/ml* 

7. Monoclonal antibody according to anyone of claims 
1 to 6, characterized in that it neutralizes in vitro 
the antiproliferative activity of human type I-IFN, on 
cells poorly responsive to this human type I-IFN, for 
instance Ly28 cells, at a concentration in a range of 
50 to 100 /ig/ml. 

8. Monoclonal antibody according to anyone of claims 
1 to 7, characterized in that it does not bind to the 
human receptor of the I FN gamma. 

9. Monoclonal antibody according to anyone of claims 
1 to 8, characterized in that it recognizes an epitope 
on the aminoacid sequence 27 to 427 of the human IFN-R. 

10. Monoclonal antibody according to anyone of claims 
1 to 9, characterized in that it neutralizes in vitro 
the antiviral activity of the human type I-IFN, on 
cells highly responsive to this human type I-IFN, for 
instance Daudi cells at a concentration in a range of 1 
to 10 /ug/ml. 

11. Monoclonal antibody according to anyone of claims 
1 to 10, characterized in that it neutralizes in vitro 
the antiviral activity of the human class I-IFN, on 
cells poorly responsive to this human I FN, for instance 
Ly28 cells, at a concentration in a range of 50 to 100 
nq/ml . 

12. Monoclonal antibody according to anyone of claims 
1 to 11, characterized in that it is the 64G12 
antibody, deposited at the ECACC on February 26, 1992 
under n° 92022605. 

13. Monoclonal antibody according to anyone of claims 
1 to 11, characterized in that it is a humanized 
antibody, for instance characterized in that the 
variable or complementary determining regions of its 
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heavy and light chains are grafted on the framework and 
constant regions f a human antibody. 

14. Monoclonal antibody according to anyone of claims 
1 to 11, characterized in that it is a human antibody. 

15. Monoclonal antibody according to anyone of claims 
1 to 11, characterized in that it is an IgGl type 
antibody. 

16. Hybridoma cell, characterized in that it produces 
monoclonal antibodies according to claims 1 to 13 . 

17. Composition having antagonist properties to the 
type I-IFN, characterized in that it comprises 
monoclonal antibodies according to anyone of claims 1 
to 16. 

18. Pharmaceutical composition, characterized in that 
it comprises monoclonal antibodies according to anyone 
of claims 1 to 17, together with an appropriate 
pharmaceutical vehicle. 

19 . Use of a monoclonal antibody according to anyone 
of claims 1 to 17, for the manufacture of a drug for 
the treatment or prophylaxis of a pathological state 
associated with proliferative cell activity and/or 
viral cell infection. 

20. Process for the selection of a monoclonal antibody 
having the capacity to recognize the extracellular 
domain of the human IFN-R and capable of inhibiting the 
binding of the human type I-IFN, to the IFN-R, 
characterized by the following steps : 

- preincubating a determined concentration of 
purified monoclonal antibodies according to anyone 
of claims 1 to 15 or a hybridoma culture 
supernatant containing monoclonal antibodies, with 
human cells susceptible of harboring IFN-R ; 
adding labelled human type I-IFN in a determined 
concentration, to the above preincubating medium ; 
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incubating the medium containing the human cells, 
monoclonal antibodies and labelled type I-IFN for 
a time sufficient to allow an equilibrium to 
occur, between the monoclonal antibodies on the 
one hand and the type I-IFN on the other hand, 
with the cellular IFN-R ; 

- washing the cells ; 

- determining the formation of a binding complex 
between the human cells and the type I-IFN, by 
counting the amount of attached labelled type I- 
IFN. 

21. Process for the selection of a monoclonal antibody 
having the capacity to recognize the extra-cellular 
domain of the human IFN-R and having a neutralizing 
capacity against the antiproliferative activities of 
the type I-IFN, on human cells characterized by the 
steps of : 

allowing cells to grow in the presence of human 
type I-IFN and in the presence of a determined 
concentration of monoclonal antibodies according 
to anyone of claims 1 to 15 ; 

- counting the cells in order to detect an 
inhibition of the antiproliferative effect of the 
type I-IFN. 

22. Process for the selection of a monoclonal 
antibody having the capacity to recognize the extra- 
cellular domain of the human IFN-R and having a 
neutralizing capacity against the antiviral activities 
of the natural, non pathological or pathological type 
I-IFN on human cells, characterized by the steps of : 

incubating cells with type I-IFN and monoclonal 
antibodies according to anyone of claims 1 to 15, 
in determined concentrations, for a time 
sufficient to allow the formation of a complex 
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between the monoclonal antibodies and the IFN-R of 
the human cells and/ or between the type I-IFN and 
the IFN-R of the human cells ; 

infecting the above incubated cells with a 
determined concentration of a virus ; 
washing the cells ; 

resuspending the cells in culture medium ; 
incubating for a time sufficient to allow the 
replication of the virus ; 
lysing the cells and ; 

measuring the virus replication or measuring the 
inhibition of the cytopathic effect. 
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ABRIDGMENT 

MONOCLONAL ANTIBODIES AGAINST THE INTERFERON 
RECEPTOR, WITH NEUTRALIZING ACTIVITY AGAINST 
TYPE I INTERFERON 

The invention relates to a monoclonal antibody 
directed against the human interferon class I receptor 
(IFN-R) characterized by the following properties : 

it recognizes the extracellular domain of the 

human IFN-R, and 

it has a neutralizing capacity against the 
biological properties of the human type I-IFN. 

It further concerns their use for the diagnosis. 
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MET rtET vol Val Leu Leu Gly Ala Thr The Leu val Leu Val Alo Vol Gly Pro 



TGG GTG TTG TCC GCA GCC GCA CGT GGA AAA AAT CTA AAA TCT CCT CAA AAA GTA 
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Trp lie Lys Leu Scr Gly Cys Gin Asn lie Thr Ser Thr Lys Cys Asn Phe Ser 



TCA CTC AAC CTG AAT GTT TAT GAA GAA ATT AAA TTG CCT ATA AGA GCA GAA AAA 
Ser Leu Lys Leu Asn Val Tyr Glu Glu lie Lys Leu Arg lie Arg Ala Glu Lys 
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AGT GAT TCA TTC CAT ATC TAT ATC GGT GCT CCA AAA CAG TCT CGA AAC ACG CCT 
Ser Asp Ser Phe His lie Tyr lie Gly Ala Pro Lys Gin Ser Gly Asn Thr Pro 



GTG ATC CAG GAT TAT CCA CTG ATT TAT GAA ATT ATT TTT TGG GAA AAC ACT TCA 
Val lie Gin Asp Tyr Pro Leu He Tyr Glu He He Phe Trp Glu Asn Thr Ser 
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CTG AAT AAA AGC AGT GTT TTT AGT GAC GCT GTA TGT GAG AAA ACA AAA CCA GGA 
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AAT ACC TCT AAA TCACCTACC 
Asn Thr Ser Lys 




FIGURE 2B 



CTCCACCCATCTCCCCCCCCTCCCAC 



ATG . CTC S T f 9™ CTG GCC CCC ACC ACC CTA CTC CTC CTC GCC CTC CGC CCA 
,,LT Voi val Lc " I-eu Cly Ala Thr Thr Leu val Leu Val Ala val Cly Pro 

TGG GTC TTG TCC GCA GCC CCA GGT CGA AAA AAT CTA AAA TCT CCT CAA AAA CTA 
Trp Val Leu Scr Ala Ala Ala Gly Gly Ly S Asn Leu Lys I" Pro £yt vll 

Gl u SIT ftn ?T5 *?* GAT GAC AAC m ATC CTG ACC TGC A* C AGG ACC GAT GAG 
Glu val Asp lie lie Asp Asp Asn Phe lie Leu Arg Tcp Asn Arg Sec Asp Glu 

TCT GTC GGG AAT GTG ACT TTT TCA TTC GAT TAT CAA AAA ACT GCG ATC GAT AAT 
Ser val Gly Asn Val Thr Phe Ser Phe Asp Tyr Gin Lys Thr Gly MET 

TGG ATA AAA TTG TCT GGG TGT CAG AAT ATT ACT ACT ACC AAA TGC AAC TTT TCT 
Trp lie Lys Leu Ser Gly Cys Gin Asn He Thr Ser Thr lys £n S3 I" 

TCA CTC AAG CTG AAT GTT TAT GAA GAA ATT AAA TTG CCT ATA AGA GCA GAA AAA 
Ser Leu Lys Leu Asn Val Tyr Glu Glu He Lys Leu Arg He Arg aI* £Z £yt 

GAA AAC ACT TCT TCA TGG TAT r*r- r-~~. ~ 

«. s „ « ~ K C 25 E S jg s» «. - 



AAA CCT 
ro Ph * Arg Lys Ala 



CAG ATT GGT CCT CCA fia* « 

«. ». c.v ... ® K K «; K _ K «j „. ffi jj, „ _ 

CAC ATC TCT CCT CGA ACa aa* 

«. n. „. ,„ Cly - £ -J «J « « « «, « jj, ^ ^ 

TTT AC A TAT ACC TT A CTT ATr -rr-r- - 

«- - *c S., ^ L . u « ™ - «C J» «J «, „ f g, ^ _ _ 

GAA AAT ATT TAT TCC Ara run. * 

«« - ». r yr „, ..J "J - ;» « jjj sc jej «j „ ? „ 

TCT CTA AAA GTT AAA CC* rr. 

cv. c„ v., „. „. «; - J- « jej ™ jjj ? „ jj. „ f s? _ 

CCA GTA CAT TGT ATA AAG Arr 

«. ... CV. ... „. «« «; "J «» «r «J CTA JCJ j» C„ jjj „, 

ATA GAA GTC ACT GTC CAA %a-p 

He Glu Vdl set v«i cV^ *; CAC ^ TAT CTT CTT 7C r ra -r - 

^- CJn Asn GXn Asn Tyr val Jlct. iv- t^" 7AT aca T ~ t 

i-cii i.v.^ Trp Asp Tyr Thf Tyr 

FIGURE 3A 



6/6 



I U £n Hi Thr ill f? CT f GAA CAA ACT ** T CAA ACT GAT «* 

ser ihr He Ala The val Clu Glu Thr Asn Gin Thr Asp Clu 

sf r £ s: s - sk jet z? §k s e s? 21 ?jj e je 
a: s; sk x % & & as si-a a a 55 ts s-^- 

CCAGAAATGAACTCTCTCAACTATAAOTTTTTT 



FIGURE 3C 



Attorney Docket No. 017283/0123 
Applicant: Patrick BENOIT et al. 

IN THE CLAIMS: ^uf-Vvj^a^ 

Please delete claims 1-22 and insert the following new claims: 

--23. A peptide or polypeptide which is a fragment of the extracellular portion of 
the IFN-R of SEQ ID NO: 2, said peptide or polypeptide consisting of amino acid residue 
27 to amino acid residue 427 of SEQ ID NO: 1 or 2 or a portion thereof; wherein said 
peptide or polypeptide specifically binds to monoclonal antibody 64G12 (deposited at the 
ECACC under no. 92022605). 

24. A peptide or polypeptide as claimed in claim 23, consisting of amino acid 
residue 27 to amino acid residue 229 of SEQ ID NO: 1 or 2 or a portion thereof. 

25. A peptide or polypeptide which is a fragment of the extracellular portion of the 
IFN-R of SEQ ID NO: 2, said peptide or polypeptide consisting of amino acid residue 1 to 
amino acid residue 229 of SEQ ID NO: 1 or 2 or a portion thereof; wherein said peptide or 
polypeptide specifically binds to monoclonal antibody 64G12. 

26. An analogue of a peptide or polypeptide as claimed in claim 23, which is 
derived from said peptide or polypeptide by substitution of one or more amino acid residues 
and which retains the ability to specifically bind to monoclonal antibody 64G12. 

27. A method of producing a monoclonal antibody, comprising immunizing an 
animal with a peptide or polypeptide as claimed in claim 23, fusing spleen cell from the 
immunized animal with myeloma cells, isolating hybridoma cells which produce antibodies, 
and selecting and purifying monoclonal cell lines producing antibodies which specifically 
bind to said peptide or polypeptide. 

28. A method of producing a monoclonal antibody, comprising contacting 
stimulated B-lymphocytes in vitro with a peptide or polypeptide according to claim 23, 
fusing the resultant B-lymphocytes with B-lymphocytes immortalized with Epstein-Barr 
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Attorney Docket No. 017283/0123 
Applicant: Patrick BENOIT et al. 

virus, isolating hybridoma cells which produce antibodies, and selecting and purifying 
monoclonal cell lines producing antibodies which specifically bind to said peptide or 
polypeptide. — 

IN THE ABSTRACT 

Please insert the Abstract provided on the attached sheet. 



The Examiner is respectfully requested to enter the above amendments prior to 
examination of the instant application. Support for the amendments is present throughout 
the specification, in particular at pages 10-11. 



FOLEY & LARDNER 
3000 K Street, N.W. 
Suite 500 

Washington, D.C. 20007-5109 
Tel: (202) 672-5300 



REMARKS 



Respectfully submitted, 



February 2, 1999 
Date 




Reg. No. 28,665 
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Attorney Docket No. 017283/0123 
Applicant: Patrick BENOIT et at. 

ABSTRACT OF THE DISCLOSURE 

A monoclonal antibody is provided which is directed against the human interferon 
type I receptor (IFN-R), which recognizes the extracellular domain of the human IFN-R 
and which has neutralizing capacity against the biological properties of human type I-IFN. 
Diagnostic and therapeutic applications for the monoclonal antibody also are provided. 
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DECLARATION AND POWER OF ATTORNEY 



As a below named inventor, I HEREBY DECLARE: 

THAT my residence, post office address, and citizenship are as stated below next to my 

name; 

THAT I believe I am the original, first, and sole inventor (if only one inventor is named 
below) or an original, first, and joint inventor (if plural inventors are named below or in an 
attached Declaration) of the subject matter which is claimed and for which a patent is sought on 
the invention entitled 

MONOCLONAL ANTIBODIES AGAINST THE INTERFERON RECEPTOR, 
WITH NEUTRALIZING ACTIVITY AGAINST TYPE I INTERFERON 

(Attorney Docket No. 017283/0123) 

the specification of which (check one) 

Is attached hereto. 

X Was filed on March 30, 1993 as Application Serial No. 
PCT/EP93/00770 and was amended on (if applicable). 

THAT I do not know and do not believe that the same invention was ever known or used 
by others in the United States of America, or was patented or described in any printed 
publication in any country, before I (we) invented it; 

THAT I do not know and do not believe that the same invention was patented or 
described in any printed publication in any country, or in public use or on sale in the United 
States of America, for more than one year prior to the filing date of this United States 
application; 

THAT I do not know and do not believe that the same invention was first patented or 
made the subject of an inventor's certificate that issued in any country foreign to the United 
States of America before the filing date of this United States application if the foreign application 
was filed by me (us), or by my (our) legal representatives or assigns, more than twelve months 
(six months for design patents) prior to the filing date of this United States application; 

THAT I have reviewed and understand the contents of the above-identified specification, 
including the claim(s), as amended by any amendment specifically referred to above; 

THAT I believe that the above-identified specification contains a written description of 
the invention, and of the manner and process of making and using it, in such full, clear, concise, 
and exact terms as to enable any person skilled in the art to which it pertains, or with which it is 
most nearly connected, to make and use the invention, and sets forth the best mode 
contemplated by me of carrying out the invention; and 

THAT I acknowledge the duty to disclose to the U.S. Patent and Trademark Office all 
information known to me to be material to patentability as defined in Title 37, Cod of Federal 
Regulations, §1 .56. 
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I HEREBY CLAIM foreign priority benefits under Title 35, United States Code §1 19(a)-(d) 
or § 365(b) of any foreign application(s) for patent or inventor's certificate, or § 365(a) of any 
PCT international application which designated at least one country other than the United States 
of America, listed below and have also identified below any foreign application for patent or 
inventor's certificate or of any PCT international application having a filing date before that of the 
application on which priority is claimed. 



Prior Foreign 
Application Number 


Country 


Foreign Filing Date 


Priority 
Claimed? 


Certified 

Copy 
Attached? 


92400902.0 


European 


31 /March/1 992 


Yes 


NO 























I HEREBY CLAIM the benefit under Title 35, United States Code § 1 19(e) of any United 
States provisional application(s) listed below. 



U.S. Provisional Application Number 


Filing Date 






I — 









I HEREBY CLAIM the benefit under Title 35, United States Code, §120 of any United 
States application(s), or § 365(c) of any PCT international application designating the United 
States of America, listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCT International application in the 
manner provided by the first paragraph of Title 35, United States Code, § 1 12, I acknowledge 
the duty to disclose information which is material to patentability as defined in Title 37, Code of 
Federal Regulations, § 1.56 which became available between the filing date of the prior 
application and the national or PCT international filing date of this application. 



U.S. Parent 
Application Number 


PCT Parent 
Application Number 


Parent 
Filing Date 


Parent 
Patent Number 



























I HEREBY APPOINT the following registered attorneys and agents of the law firm of 
FOLEY & LARDNER: 



STEPHEN A. BENT Reg. No. 29,768 

DAVID A. BLUMENTHAL Reg. No. 26,257 

BETH A. BURROUS Reg. No. 35,087 

ALAN I. CANTOR Reg. No. 28,163 

WILLIAM T. ELLIS Reg. No. 26,874 

JOHN J. FELDHAUS R g. No. 28,822 

MICHAEL D. KAMINSKI Reg. No. 32,904 

LYLE K. KIMMS Rg.N . 34,079 
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KENNETH E. KROSIN 


R g. 


No. 


25,735 


JOHNNY A. KUMAR 


Reg. 


N . 


34,649 


JACK LAHR 


Reg. 


No. 


19,621 


GLENN LAW 


Reg. 


No. 


34,371 


PETER G. MACK 


Reg. 


No. 


26,001 


STEPHEN B. MAEBIUS 


Reg. 


No. 


35,264 


BRIAN J. MC NAMARA 


Reg. 


No. 


32,789 


SYBIL MELOY 


Reg. 


No. 


22,749 


RICHARD C. PEET 


Reg. 


No. 


35,792 


GEORGE E. QUILLIN 


Reg. 


No. 


32,792 


ANDREW E. RAWLINS 


Reg. 


No. 


34,702 


BERNHARD D. SAXE 


Reg. 


No. 


28,665 


CHARLES F. SCH1LL 


Reg. 


No. 


27,590 


RICHARD L. SCHWAAB 


Reg. 


No. 


25,479 


MICHELE M. SIMKIN 


Reg. 


No. 


34,717 


HAROLD C. WEGNER 


Reg. 


No. 


25,258 



to have full power to prosecute this application and any continuations, divisions, reissues, and 
reexaminations thereof, to receive the patent, and to transact all business in the United States 
Patent and Trademark Office connected therewith. 

I request that alt correspondence be directed to: 

Bernhard D. Saxe 

Foley & Lardner 

At Washington Harbour 

3000 K Street, NW, Suite 500 

Washington, DC 2000 

Telephone: 202-672-5472 
Facsimile: 202-672-5399 

I UNDERSTAND AND AGREE THAT the foregoing attorneys and agents appointed by me 
to prosecute this application do not personally represent me or my legal interests, but instead 
represent the interests of the legal owner(s) of the invention described in this application. 

I FURTHER DECLARE THAT all statements made herein of my own knowledge are true, 
and that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code, and that such willful false statements may jeopardize the validity of the 
application or any patent issuing thereon. 

Name of first inventor Patrick BENOIT 

Residence Paris, France 

Citizenship FRANCE 

Post Office Address 24, rue Jonquoy, F-75014 Paris, France 

Inventor's signature 

Date 
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Inventor's signature 

Date 
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Post Office Address 
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Date 
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Residence 

Citizenship 

Post Office Address 

Inventor's signature 

Date 



Francois MEYER 
Paris, France 
LUXEMBOURG 

3 Piace du Pantheon, F- 7 5005 Paris, France 



Deborah MAG U I RE 
Paris, France 
AUSTRALIA 

24, rue Maitre-Aibert, F-75005 Paris, France 



Ivan PLAVEC 
Sunnyvale, CA, USA 
CROATIA 

1415, Mallard Way, Sunnyvale, CA 94087, USA 



Michael G. TOVEY 
Paris, France 
GREAT BRITAIN 

7, rue Lagrange, F-75005 Paris, France 
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